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THE WEEK IN IRON CIRCLES. 





There is not much change inthe condition of the 
market during the past week. The makers are firm 
in their views, while the consumers are well stocked, and can afford 
to wait. The reports from leading trade centers indicate light sales, 
but hopeful prospects, as will be seen below: While the iron market 
continues dull and lethargic at Cincinnati, theré are more strong 
than weak features apparent. It is asserted positively by those in 
best position to judge, that current consumption is keeping full pace 
with production. This seems to be proved by the fact that foundry 
and forge irons are nowhere accumulating, and that furnaces are 
pressed to get forward deliveries on contracts. Although buyers 
have persistently held aloof for six weeks, and active bear influences 
have been at work, prices have been firmly held. The avoidance of 
a strike in the Connellsville coke district, with the probable advance 
in the price of coke, will remove another element of uncertainty, and 
further enhance the cost of pig. Itis thought that another buying 
movement must set in soon, and if the demand is what many expect, 
there will be another upward turn in prices. Southern makers hold 
firm to their schedule and decline to make concessions. There is 
not much speculative iron offering. ‘‘ Weare unable to report any 
change in the condition of the market,’ write Wm. F. Jarvis & Co., 
of Detroit. “It is practically a game of endurance between the buyer 
and seller. There must be, within a comparatively short time, con- 
siderable iron bought. Many of the furnaces claim that they have 
orders enough ahead not to bother about taking more for the next 
sixty days. If this is a fact, we think that the furnaces will prove 
the stronger, and that buyers will be forced to take offered figures. 
At the same time, there are not a few furnaces who are decidedly 
weak in their position, being anxious to sell at reduced prices from 
quoted rates. Lake Superior charcoal is practically where it has 
been for the last two weeks. The outlook for the maintenance of 
prices for this grade of metal is better perhaps than for any other on 
the list. There have been no transaction of any magnitude for a 
week past, but a few inquiries for round lots have been received, 
which may result in having the actual figures of the market defined 
more clearly.” The Louisville market is showing some activity, and 
inquiries are coming in more freely than at any time during the last 
six weeks. Some manufacturers find that they have sold their fin- 
ished product to an extent that makes it wise to buy for future 
delivery to cover sales made. It looks as if the dullness which has 
existed since the middle of December would soon pass away, and 
that buyers would purchase more freely without fear of any serious 
decline. It is believed that during the Spring prices will advance 
again, and that before the close of the year the market will show a 
much higher range of values. The figures at which some of the 
leading Southern companies are holding, practically shut them off from 
many Northern points where they naturally have to compete with 
Northern metals. Some of the buyers who have been looking for a 
bre ik in prices at Chicago, as the result of the quiet market since 
Christmas, are disappointed. Values in the main have held up well. 


General Features. 





Foundries are taking iron rapidly on old contracts and will shortly 
have need to replenish stocks. Here and there a speculator or weak- 
kneed furnace-man has been running around with small lots at cut 
prices, but the effect, while disquieting, has not been marked. Lake 
Superior charcoal furnaces were perhaps never sold so extensively 
ahead as at this time. Good Ohio softeners are in steady demand. 
Current business continues in small lots and at practically unchanged 
prices. Enquiries during the past week at St. Louis, have been 
somewhat larger than in January, but there continues to be a gap 
between the demands of Southern furnaces and the figures that con- 
sumers seem willing to pay. <A few so-called outside lots, on which 
cut prices have been made, are magnified, reported over and over 
again, causing consumers to think the market weaker than the facts 
justify. Most of the Southern furnaces are holding up prices firmly, 
and decline to make concessions. Makers of Ohio softeners are fairly 
well sold, and their quotations in this market show no signs of weak- 
ening. Sales at Buffalo continue for considerable amounts for this 
time of the year. Many consumers are holding off, however, until in 
actual want, and buying in car lots for immediate consumption only. 
The dullness heretofore reported at Pittsburgh, continues unchanged 
and the desire of some holders of pig iron to secure sales has weak- 
ened prices to some extent, so that quotations are a shade lower. 
The advance in coke, which went into effect on the roth inst., will 
however, enhance the cost of iron from 60 to 75 cents per ton, and 
ought to stop further concession and have a tendency to put prices. 
If one-half the rumors of the sales of mining property 
prove true, the mining business of the Lake Superior 
country will soon be under the control of a very few owners, and 
the multitude of stockholders will give way to half a dozen syndi- 
cates. While such a course would, no doubt, enhance the value of 
stocks, the policy of cornering the ore market is one that must be 
regarded with grave misgivings. There is little doubt that the 
mining business is being concentrated into “ safe’ hands, that is, into 
pools and syndicates with strong financial backing, and able to buy 
up paying properties as fast as offered. The danger, which may be 
distant as yet, but which is sure to come nearer with the growth of 
the syndicates, lies in the control by a few people of the vast mining 
interests, and the possibilities offered to people of a speculative turn. 
It is a question that is beginning to agitate the consumers of iron ore, 
and while nothing may occur within a year or two to influence the 
market, the fact remains that with the growth of the syndicates there 
must come such a suppression of active and healthy competition as 
will leave the few remaining owners of ore mines to dictate the price. 
The local market affords some surprises also. Although for two 
months or more the ore trade professed to be sold up altogether on 
Bessemers, there is now offered 100,000 tons of that grade out of a 
single mine, and the next week will see the offering of 60,000 more, 
of another kind. The ore business is much like the trade in old iron 
rails—the more there is sold the more is left. 

The slump still continues, but its effect is felt in the 
absence of sales rather than in the falling off of quota- 
tions. The fact seems to be that most furnaces, being sold up pretty 
well until the close of April, do not care to take large orders at 
ruling prices, while consumers, having found a weak spot here and 
there, are slow to give up a point of advantage. The coke question, 
although settled as between the men and their employers, is as 
undecided as ever, as relates to the consumers. The settlement of 
the labor question secures to the coke syndicate steady work during 
the remainder of 1890, and the price to furnace-men has been 
advanced, in turn, forty cents a ton, to hold good during February 
only. This makes the price $2.15 at the ovens, but the chances are 
that coke will be much higher this year. Furnace-men are unable 
to secure contracts, even at $2.25 for the remainder of the year, and 
great uneasiness is felt in consequence. With large stocks of ore, 
bought at an advance over last year, the furnace interests find them- 
selves confronted with the uncertainty of getting their fuel at a 
reasonable figure. All in all, the situation is not a very pleasant one. 


Iron Ore. 


Pig Iron. 
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THE RIGHT PREMISES, BUT THE WRONG CONCLUSION. 


We find this in a recent issue of the Duluth (Minn.) Mews - 

“ The most remarkable fact in connection with the iron business to-day,” 
says Zhe [ron Trade Review, “is the unprecedented activity among furnace 
plants. On the first of January, 333 furnaces, with an aggregate weekly 
capacity of 174,038 tons, were in blast, compared with 285 furnaces of 141,419 
tons six months ago. Yet, despite this enormous production, the unsold 
stocks on hand January I were only 187,977 tons. Fully as remarkable is the 
additional fact that, even with practically all the furnace capacity of the 
country in full blast, the demand for iron is so great that nearly thirty new 
furnaces are now building, most of them in the South, and a third as many 
more are either contracted for or under consideration. Adverting to these 
facts, the Baltimore Manufacturers’ Record says: ‘Had not the marvelous 
resources of the South been developed when they were, the world’s supply of 
iron would not have been nearly sufficient for the demand. Nothing more 
forcibly illustrates this than the fact that a year or two ago Great Britain was 
shipping immense quantities of iron to this country, while only last week an 
order was received in this country from England for 50,000 tons of iron, to be 
delivered at the sea-board and paid for as received, and yet the order had to be 
declined.’ ” 

Not an American but reads with wonder and pride such statements, indi- 
cating, as they do, most extraordinary prosperity. But one can’t help wonder- 
ing, in view of the illimitableness of our resources and the vastness of the 
fields opened up for the manufactured product, upon what the high tariff men 
base their demands, not only for the maintenance of the present tariff, but 
for an increase. If figures express facts, the statements of the Review and 
the Record proclaim the independence of American manufactures and com- 
merce, so far as they relate to iron, from artificial encouragement. The 
farmer who is forced to sell his wheat, oats and corn and barley in the “ home 
market,” at prices established by Liverpool, begins to discover that there is a 
hole in the tariff millstone. When will they be able to see through it? 


One question: Could such encouraging things have been 
written of the American iron trade in the year 1890, but for the 
beneficent influence of a protective tariff? If so, why abandon it 
for a mere theory ? 


A PROBLEM FOR CANADIAN IRON MINE OWNERS. 

The discussion of the Canadian iron duty is waxing warm across 
the border. Newspapers of all shades of opinion are taking a hand 
in it. By far the ablest exponent of the Protection idea is the 
Canadian Manufacturer, whose columns fairly bristle with argument 
and repartee. One phase of the question is discussed, and the tables 
are neatly turned on an advocate of reciprocity, in the following 
paragraph from the J/anufacturer : 

Mr. T. D. Ledyard says that the rich Bessemer ores of the mines near Peter- 
borough, Ont., can be laid down in American lake ports, duty paid, at about 
the same cost as Lake Superior ores of equal quality and value; and that gen- 
tleman has stated that these Peterborough ores can be laid down in certain 
American cities at the following prices, duty paid: Buffalo, $3.25 per ton; 
Pittsburgh, $4 75, and Cleveland, $3.90. According to a late report of the con- 
dition of the Cleveland market, as given by Zhe /ron Trade Review, the 
average value of Lake Superior ores in that market was about {6 per ton, the 
product of the Republic mine being quoted at $7. It is claimed for the Peter- 
borongh ores that they are the equal of any produced in the Lake Superior 
region, and if this is a fact, and if it is a fact that the Peterborough ores can be 
laid down in Cleveland at less than $4 a ton, duty paid, Mr. Ledyard could do 
a neat stroke of business by sending the million tons of ore he has in his 
Peterborough mine, which lies within a hundred feet of the surface, to Cleve- 
land, where he could realize a profit of $3 a ton. 

If Mr. Ledyard’s figures are correct, viz.: that he can lay down 
his ores in Cleveland at $3.90 per ton, duty paid, he can well afford 
to pay the paltry duty of 75 cents, in order to realize a profit of $2.50 
to $3.00 per ton; yet we have not recently heard of any shipments 
from the Peterborough or any other Canadian mines to any percepti- 
ble amount. Something must be wrong somewhere. 








THE AGE OF STEEL STATISTICALLY CONSIDERED. 





There is an interesting article in the new number of the Quarter/y, in 
which the writer traces recent developments in the manufacture and use of 
steel—a development so extensive in comparison with that of all previous 
periods as to justify us in regarding the present time as “ The Age of 
Steel.” 

The extreme rapidity with which steel has superseded iron for ship- 
building is the more remarkable when we remember that it is the develop- 
ment of scarcely more than a single decade. Between 1866 and 1876 only 
three small ships were built of steel in the United Kingdom, and the decision 
to build the Cunarder Servia, launched in 1881, of steel was, even at that 
recent period considered a very bold one. In 1878 the quantity of steel 
used for steamships was only 2,682 tons, against 243,717 tons of iron; but in 
1887, 195.907 tons of steel were used for steamships, 14.333 tons for sailing 
vessels, and only 24,052 tons of irén for steamers and 28,150 tons for sailing 
ships. That is, in 1878 there were ninety times as much iron as steel used for 
steamers, but in 1887 there were more than eight times the quantity of 
steel used, as compaared with iron, for the same purpose; and, as regards sail- 
ing ships, the quantity of steel used in 1887 amounted to practically one-half 
that of iron. 

The development in the use of steel for guns has been equally remarkable. 





Krupp produced a cast-steel gun as long ago as 1841, but in that year he 
employed only 72 men. At the time of his death, which occurred in July, 1887, 
12,600 men and officials were employed in the Essen and affiliated works, 
while the number of those engaged in mining and other operations connected 
with the firm completed a grand total of 20,coo, making the establishment the 
largest in the world. 

After discussing steel rails and steel boilers, the writer goes on to men. 
tion, among the lesser known uses of steel, its employment for railway axles, 
Following the recommendation of Major Marindin, after the Penistone accj- 
dent in 1884, a board of trade return of engine axles for the year 1883 was pre- 
pared. From this we gather that of a total of 14,848 locomotive driving axles 
in the kingdom 7,422 were of steel. Cast steel is also being employed for 
anchors. One of the latest uses to which steel is being put is that of 
replacing cast iron as a material for water pipes. Messrs. Pigott, of Birming. 
ham, commenced making steel pipes in 1880. It is not long since the first 
pipes of this material used in Great Britain were made for carrying water over 
the Tay bridge. Steel pipes convey the water under the rivers of Vymwy and 
Mersey for the new Liverpool water supply. Steel laths for ceilings are 
largely used in America. Recently a company has been formed at West 
Hartlepool to manufacture these articles. 

In 1876 the total of Bessemer steel in the United Kingdom was 700,000 
tons; that of open-hearth steel, 128,000 tons. In 1888 the United Kingdom 
produced 2,012,794 tons of Bessemer steel ingots and 1,292,742 tons of open- 
hearth ingots. The production of Bessemer steel in the eight chief iron and 
steel producing countries of the world in 1887 amounted to 7,269,767 tons, 
The yield of open-hearth steel in the same countries in 1887 was 1,672,340 tons, 
against 1,221,921 tons in the previous year. Wedo not monopolize the steel] 
trade of the world. The annual production of Bessemer steel in the United 
States already exceeds our own, amounting to 2,936,033 tons in 1887. Decidedly 
we live in “ The Age of Steel.” 





CONDITIONS FOR THE TESTING OF ARMOR PLATES. 





The limit of time for filing intentions to enter into the competitive trials 
for the testing of armor plates, to be held at Naval Ordnance Proving Grounds, 
at Annapolis, expired last Monday, but the conditions governing the competi- 
tion is of great importance, as a perusal of the circular sent out by the Bureau 
will clearly show. The position taken by Secretary Tracy in his annual 
report, recommending the immediate construction of an armor-clad fleet, 
brings the question of armor into greater prominence than ever before, and 
the coming competitive trials will determine, in a great measure, which type 
shall be adopted. The accuracy of the tests is to be far greater than has ever 
been attempted in Europe. At Portsmouth, England, the plates used have 
been flat and rectangular, 10% inches thick, 8 feet long and 6 feet wide. Six- 
inch projectiles of forged-steel and cast iron have been fired at these plates, 
with a velocity of 1,970 feet per second. Some of these plates have not been 
penetrated after successive firing. The tests in the coming competitive trials 
at Annapolis will be upon the same size of plates, but all of the projectiles 
are to be of forged steel, and their velocity will approximate 2,113 feet per 
second. 

A board of Navy officers will be designated to direct the trials, and the 
Navy Department will bear the expense of the transportation of the compet- 
ing plates. Those who present armor plates for testing will be allowed to bolt 
them to the backing in their own way, with a limit in number and area of 
bolts. The bolts will not be allowed to be spaced in any unusual way, but 
their arrangement must conform to the ordinary practice followed in securing 
armor to ships. As there may be a difference of opinion as to what is 
“ordinary practice,” the person or firm proposing to compete must submit, 
for approval by the Bureau, a drawing, showing the method of spacing the 
bolts. This must be done before drilling the holes in the armor plates. Such 
iron or steel liners as may seem proper to the Board will be interposed 
between the armor plate and the side plates, and be brought to a firm contact 
with both by means of wedges of the same metal as the liners. Each plate is 
to be subjected to five full-force shots, with chrome-steel armor-piercing pro- 
jectiles of the best quality and of the usual type, each weighted to 100 pounds, 
and from a six-inch breech-loading rifle. Before the firing test begins, each 
armor plate is to have traced upon it vertical and horizontal lines, dividing its 
face into squares of one foot each, and the points of intended impact are to be 
designated. The party presenting the plate will be allowed to choose, after 
the second shot, the point of impact for each of of the succeeding shots, but 
the point so selected must be within one foot of the point described for it by 
the Board. Each firm will be allowed a representative to be present at the 
test applied for by such firm, and, at the conclusion of the test, will be fur- 
nished with a transcript of the record of that plate, as to the facts only. No 
representative shall be permitted to witness the tests of other firms than his 
own, nor to see the official record made as to the other plates, or be furnished 
with the conclusions arrived at by the Board; but the Bureau reserves the 
right to make public the results of the tests after they are all completed. 

Each manufacturer of plates conforming to the dimensions laid down by 
the Bureau, manufactured in the United States and made wholly of domestic 
material, must state, at the time of filing his intention to compete, the price 
which he will ask for his plate, as the Bureau is authorized to purchase such 
armor plate as will show more resistance than any other plate, or shall be 
found by the Board to have shown as much resistance as the plate which shall 
be adjudged to have done the best on the trial. All plates prepared for trial 
must be delivered at the places designated for trial on or before May to. x 





FolLLOWING the exmaple of Japan, great attention has been given in China 
to the manufacture of modern heavy guns, which are now produced at tle 
Chinese arsenals with considerable success. 
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BOILER STEEL SPECIFICATIONS. 





The report of the Commitee on Materials and Tests of the American 
Boiler Manufacturers’ Association, presented at its recent meeting in Pitts- 
purgh, if carried into effect, will mark an important step of progress in the 
boiler-making art. Less than ten years ago the question of using steel 
for boilers was a disputed one, not because the quality of steel boiler-plate 
was not as good as it is to-day, but because boiler makers and users had not 
been fully educated to believe in it. The largest boiler makers in the country 
still continued to use iron, and refused to consider the question of steel at all. 
So rapid, however, has been the adoption of steel that a committee of the 
Boiler Manufacturers’ Association now reports that there is no longer any 
reason why iron should be used, nor why steel should not be used universally. 

No doubt the chief cause of this rapid substitution has been the fact that 
the steel mills have, within the past ten years, provided themselves with such 
magnificent facilities for handling steel in large masses—twenty-ten open- 
hearth furnaces, 120-inch three high rolls and the like—that it is now possible 
to make the best grades of fire-box steel at lower cost than even a fair grade 
of charcoal hammered iron. Just as steel rails finally drove iron rails out of 
use, only after it became possible to make steel rails as cheaply as iron ones, 
so the driving out of iron boiler plate is now taking place, when the price of 
steel plate becomes cheaper than that of iron. 

It has taken boiler makers and steel makers a long time to fully nnderstand 
and act upon the fact that the tensile strength of the best steel boiler plate is 
not any greater than that of charcoal iron plate. When steel was first intro- 
duced, about thirty years ago, one great argument for its adoption was that it 
was somuch stronger than iron that a lighter boiler could be made of it. 
Steel was used having a tensile strength of over 80,000 pounds per square 
inch. The result was that the plates were so brittle that many of them failed 
before they were even riveted into the boiler, and many serious accidents 
resulted. Such accidents gave a bad name to steel, and delayed fora long time 
its general introduction. 

Gradually, however, one steel manufacturer after another learned that to 
make good boiler plate, carbon and phosphorus must be kept down to very 
low limits, and tensile strength be sacrificed. The Otis Steel Works, of Cleve- 
land, O., were among the first to recognize this, and the splendid reputation 
that company obtained more than ten years ago was due chiefly to that fact. 

The report of the committee above referred to has set the seal of its con- 
demnation upon the notoriously incorrect shape of the grooved test piece 
which is specified in the rules of the United States Treasury Department for 
the inspection of boilers used in steam vessels. It is strange that this form of 
test piece should have been permitted to remain in use for so many years, and 
it marks the perfunctory apathy in the execution of the duties of the super- 
vising inspectors that they should not themselves have made an effort to get 
the rules amended, so that when they reported the strength of a piece of 
boiler plate tested, they should not have been compelled by law to report a 
highly exaggerated and incorrect result. The committee favor the shape used 
in tests for the United States Navy, which is in use also in Great Britain and 
other foreign countries.” On this test piece the committee specify that the 
metal shall show the following physical qualities: 

The tensile strength shall be from 55,000 to 65,000 pounds ; the elongation 
shall be twenty per cent. for plates 3 inch in thickness or less, twenty-two per 
cent. for plates from 3% to 3 inch in thickness, and twenty-five per cent. for 
plates over % inch. The reduction of area test is condemned as unreliable. 
Good boiler steel, up to 4% inch in thickness, should be capable of being 
doubled over and hammered down on itself without showing any signs of 
fracture, and above that thickness it should be capable of being bent round a 
mandrel of a diameter equal to one and one-half times the thickness of the 
plate to an angle of 180 degrees without signs of breaking. 

These specifications ought to be complied with by any manufacturer of 
boiler plate steel without difficulty, but the following recommendation, we 
think, will cause trouble to both the steel maker and the boiler maker : 

“We recommend that all tests be made at the steel mill. Three pulling 
tests and three bending tests shall be made from the plates of each heat. If 
one of these fails the manufacturer shall have the right to prepare and test a 
fourth piece, but if two fail the entire heat to be rejected. When a member of 
this association orders a lot of steel from a steel manufacturer he shall be 
entitled to receive a certified copy of the chemical and physical tests of the 
heat from which his plates are made, which must conform to the above 
requirements. It is, of course, understood that all boiler steel must be made 
by the open-hearth or crucible process.” 

The rejection of a whole heat of steel because two plates rolled from it 
have failed does not seem to be acorrect way of sorting good from bad steel. 
It may happen that two plates rolled from one or two ingots and finished 
rather culd might just fail to show the right percentage of elongation, while 
the plates from all the rest of the heat, being finished hotter, would be more 
ductile. On the other hand, the test pieces might be taken from a hot finished 
plate which might show the ductility called for in the specifications, while all 
the other plates of the heat, which, if tested one by one, might show insuf- 
ieiently ductility, are passed without test on acconnt of the good behavior of 
the test piece. Ifa complete check must be had on the steel maker it will be 
necessary to test a piece cut from each plate. This is the custom in some of 
the largest boiler works and ship-yards in England, and is, we believe, fol- 
lowed by the Pennsylvania Railroad Co. in their contracts. 

_ In one steel works in this country the custom in making boiler plate steel 
's to test each heat as it is made for carbon percentage, and mark the ingots 
ofeach heat with the serial number of the heat. When an order to roll ingots 
into plates is given, the ingots are selected which have the proper carbon per- 
Sentage for the particular grade of steel called for, as “ fire-box,” “ flange,” or 
‘shell.”) When they are rolled the plates are marked to identify their carbon 


tested by the bending test, and by the testing machine, if required by the 
customer. 

In addition to the report on steel for boilers, the committee have made a 
most important recommendation concerning the use of cast iron in boiler 
making. They say: “The unanimous opinion of all parties is that the use of 
cast iron in mud drums, legs, necks, headers, etc., and in any part of boilers 
where it will be subject to tensile strains, is dangerous, and should not be 
permitted. For handhole plates, crabs, yokes, etc., of manheads it may be 
used, but only a superior article, such as is generally kuown as ‘gun metal,» 
should be thus employed, 7. ¢., a metal of soft gray texture and of a high 
degree of ductility.” 

This condition of cast iron in parts of boilers subject to pressure has 
recently been emphasized by an accident to one of the well known types of 
water tube boilers in the Edison electric light station iu Kansas City. Four 
of the upright sections or headers burst simultaneously, the front doors were 
blown off, and two of the attendatns narrowly escaped death. Itis time that 
in this country these parts of sectional boilers were made of wrought iron and 
steel, as they are now being made in Europe.—[Engineering and Mining 
Journal. 





CASTING GREAT GUNS IN RHODE ISLAND. 





The twenty-fifth mortar of the thirty that the government ordered last 
year of the Builders’ Iron Foundry, Boston, Mass., was successfully cast the 
other day, says the Boston Advertiser: The work is being done under the 
inspection of ordnance officers, Capt. A. H. Russell, Lieut. D. A. Howard and 
Sergt. Flynn. The guns are known as 12-inch, breech-loading rifled mortars, 
cast iron, hooped with steel. The first contract isto be fulfilled April 2, 
1890. The first casting, an experimental one, was made March 12, 1889. 
This was cut up into many pieces for tests, to ascertain the mechanical 
properties of the iron used and for information concerning initial strains 
in the mortar body, produced by cooling from the inside of casting. 
All the requirements of the ordnance department were satisfactorily obtained 
in this casting and following it as a standard, the first casting to be used as a 
mortar body was poured April 6, 1889, since which time castings have been 
made at stated intervals. When itis considered that these mortars, when fired, 
are expected to put their shot within a target 10 feet wide, the accuracy with 
which they must be bored, rifled and mounted can be imagined. Much new 
machinery for this work is now being delivered, consisting of milling, slotting, 
boring and turning machines, gun lathesand rifling attachments. During the 
war this establishment built many of the heaviest naval guns, but the changes 
that have taken place in gun making since that time necessitate entirely 
different machinery. These mortars are intended entirely for coast defense, 
and the fortifications already contemplated include many hundreds of these 
guns. In anticipation of this need the Builders’ Iron Foundry is building up 
the largest private gun manufacturing plant in the country. The mortars are 
11 feet long, and with the steel hoops shrunk on weigh 15 tonseach. They 
are designed to be operated in groups of 16. They will be hidden from the 
enemy, by embankments over which they will be fired. The firing will be 
directed entirely by one officer, who, by previous study ofa chart, can put his 
shot in any section of a harbor he chooses. The regular charge is 80 pounds 
brown prismatic powder, giving a muzzle velocity of 1,150 feet, the projectile 
weighing 630 pounds, with a pressure of about 28,000 pounds per square inch 
on the powder chamber. The range of these mortars with this charge and 
projectile, with an angle of 45 degrees,is about six miles. The shot at that 
distance will pierce six inches of steel armor plate. The accuracy of fire is 
such that with ordinary care every shot can be delivered at this distance within 
an area covered by the deck of any ordinary vessel. 





New Ruling on C. O. D. 


The commisioner of internal revenue has recently made the following 
ruling upon the “C. O. D.” question: “Iam ofthe opinion that when a person 
makes a bona fide offer to purchase goods, and directs in the same order that 
the goods shall be sent by a common carrier or any one else to a place desig- 
nated by him, the price to be paid at the place of delivery, and the order is 
accepted by the seller, and the goods are separated from the other goods of the 
purchaser, and are delivered to the carrier with instructions to deliver to the 
purchaser at the place named by him, and collect the purchase money at that 
place, that the place of sale, under the law of Congress imposing a special tax 
upon wholesale dealers, is the point at which the goods are ordered, and set 
apart and delivered to the carrier. The true test is, was the offer on the part 
of the purchaser a bona fide offer to buy and was it so accepted by the seller. 
If the purchaser should decline to receive the goods and pay for them, could 
the seller main an action for the price thereof? Any other rule, it seems to 
me, would be doing great violence to the acts of Congress imposing these 
taxes.” 





New Basic Lining for Bessemer Converters. 

To the Pottstown Iron Co., of Pottstown, Pa., has been assigned a patent, 
dated January 14, 1890, for a basic lining for Bessemer converters, invented by 
Ernst Bertrand, of Kladno, Bohemia. His plan is to grind dolomite or lime- 
stone thoroughly, mix it with water, and, with or without an adhesive sub- 
stance, like molasses, form it into bricks. The latter are burnt at a white heat for 
about forty-eight hours ina kiln. These burned bricks are again ground and 
mixed with ten to twelve per cent. of tar, the product being used to ram up in 
the conve-ter. Bertrand claims that the preparatory grinding of the stone 
into brick, the baking of the latter and grinding the burned brick, yield a 
product more homogeneous than can ever be obtained from the cupola or kiln 
burned dolomite. He claims, too, greater accuracy of material, because there 
is always a loss of the fine stuff which must be thrown away because it cannot 





Percentage, On shearing the plates to size a piece is cut from each, which is 


be freed from cinder.—_{Iron Age. 
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THE MULLER BASIC PATENT. 





We print below the text of a patent granted to A. Muller, dated March 12, 
1869, for the manufacture of magnesia linings for Bessemer converters and 
Siemens-Martin furnaces. 

It is strange that this patent has attracted so little attention, for in it we 
find for the first time a thoroughly well defined, practical process of dephos- 
phorizing by means of basic linings and basic additions. Attempts at dephos- 
phorization had been made and basic additions other than iron ore had been 
proposed, but the linings remained siliceous. 

A. Muller was a manufacturer of ornamental terra-cotta and fire-brick in 
one of the suburbs of Paris. His business brought him in contact with metal- 
lurgists, and impressed by Gruner’s remarks on the necessity of a basic slag 
in the purification of iron, worked out the method he patented. In 1868he 
manufactured magnesia bricks, some of which are still in existence and intact. 
He proved the possibility of dephosphorization in a practical furnace and 
called the attention of steel manufacturers to his results ; but he was too early 
in the field, for at that time metallurgists thought that purification was impos- 
sible at the temperatures obtaining in the Bessemer and open-hearth opera- 
tions. Besides, Muller was not considered a metallurgist and his proposition 
never received the attention it was entitled to. The Franco-German war pre- 
vented all further efforts for a considerable period, and disgusted with the 
indifference of those who should have been most interested, he abandoned 
his patent by non-payment of the yearly tax. 

Thus did the man who first promulgated a practical method of dephos- 
phorization by the use of basic linings and basic additions fail to reap where 
he had sown. He was ten years too early, and it is quite as bad as being ten 
years too late. 

The following is a translation of the patent: 

“ This invention has for its object the novel use in processes for pig iron 
refining (known as Bessemer or Martin process) of magnesian refractory 
products which cause diverse modifications in the reactions transforming pig 
iron into iron and steel. 

“The result which I propose to ubtain is to more completely rid the 
product of the sulphur, and, above all, of the phosphorus contained in the pig, 
and moreover in the Martin process, to prevent the rapid destruction of the 
furnace by the oxide of iron likely to be used. 

“Instead of making the inside lining of these apparatus of ordinary 
refractory products—namely, of silicate of alumina, containing or not contain- 
ing a greater or less quantity of free silica—I construct these of pure magnesia, 
or, at least, of magnesia containing but small quantities of foreign bodies. 

‘The result is that the silica of the slag will come solely from the silicon 
of the pig, and consequently it will be in limited non-renewable quantity. The 
result is therefore: 1. That the slag will be basic; for even though the 
oxidized metals form acid slag,the magnesian lining of the apparatus will 
always bring it back to the basic state byits own partial destruction. 2. That 
the phosphorus will pass to the state of phosphate into the basic slag and will 
thus be eliminated, while, if formed at all, it is always decomposed by acid 
slags. 3. That the elimination of sulphur, which is complete only when the 
pig iron contains but little, will be facilitated in very sulphurous pigs, either 
by direct oxidation, by means of basic silicates, melted oxides, etc., which can 
take place only in the presence of a basic lining, or by a greater proportion of 
manganese, an even weight of which forming a less abundant slag; or, again, 
by the formation of an alkaline sulphide with the magnesia of the lining.” 

The following is an ‘additional certificate” to the above patent, which 
was filed March 17, 1869: 

“This ‘addition’ bears upon one of the very advantageous consequences 
of magnesia used as a lining; it allows the adding into the apparatus of certain 
bodies capable of maintaining basic slags by being dissolved as the lining 
itself would be, such as, for instance, quicklime, magnesia in lump or powder, 


etc. 
“ By this means the magnesian lining would last a longer time, as it would 


be attacked mechanically only, so to speak. 

“ By this ‘ addition ’ (to the original specification) I mean to patent not the 
use already proposed of certain oxidizing bodies capable also of giving a basic 
slag, such as nitrate of potash, nitrate of soda, etc., but to render possible the 
use of these bodies by the fact of the magnesian lining. 

‘In an ordinary sileceous lining the alkalies resulting from the decompo- 
sition of these bodies are always saturated by the relatively considerable 
proportion of silicain the lining, so that while the oxidizing action is pro- 
duced rapid destruction of the inside takes place as well. 

“With a magnesian lining, on the contrary, the oxidizing action will take 
place just as well, but the alkalies will contribute to render the slag basic 
without destruction of the lining.” 





Invention for the Recovery of Valuable Metals. 

An apparatus for the abstraction and recovery of valuable metals from 
earth, sand, clay, slag, the sweepings of jewelers’ shops and other refuse, has 
just been perfected by Mr. T. Budworth Sharp, Muntz’s Metal Works, Soho, 
and son of the late head of Sharp, Stewart & Co., Manchester and Glasgow. 
The machine, which is termed the “ hydraulic separator,” consists of a tube of 
two chambers. Into the upper chamber the refuse is introduced, whilst water 
is slowly rising in the lower tube at a regulated speed, and, while the metals 
sink into a receptacle, the earthly particles are carried over the top of the tube 
into the refuse tank. The principle on which this invention is based is that, 
assuming certain metal particles sink in still water at the rate of thirty feet 
per minute, whereas earth sinks at the rate of twenty feet, it follows that, if 
the water is caused to rise in the tube at the rate of twenty-five feet per 
minute, the metal will sink to the bottom at the rate of five feet per minute, 
whilst the particles of lighter specific gravity are washed away. The machine 
is exceedingly simple of construction, requiring no skilled labor, and, it is 








stated, the economy is such that at one of the leading works in the Midlands 
metal of the value of several thousand pounds is annually recovered. The 
invention is not only valuable for coppersmiths, brass founders, tinplate man. 
ufacturers and jewelers, but it is claimed to be most effective for gold mining 
purposes, and several of these hydraulic separators are now on their way to 
the South African gold fields. The invention has been patented in Great 
Britain and most of the leading foreign countries.—[Exchange. 





A Gigantic Railroad Tunnel at Port Huron. 

Six hundred men are now digging the railroad tunnel under the St. Clair 
river, at Port Huron, at the rate of fifteen feet each day. This means that 
before the year is out one of the most important pieces of civil engineering 
in the country will be completed. More than 1,200 feet of the tunnel proper 
is now ready for trains on the Michigan land side, and g00 on the Canadian. The 
remaining 4,000 feet will be finished at a wonderfully rapid rate, considering 
the nature of the work, if no accident intervenes. It has taken six months to 
do the work thus far, but workmen are now more accustomed to the task and 
can work with greater facility in the use of the machinery, so that the 
engineers in charge place the completion of the work not later than the end 
of the year. 

The tunnel itself is over 6,000 feet long. The approaches are equally long, 
so that the entire length will be more than two miles. Of this distance 2,310 
feet are under the river, 2,390 feet on the Michigan side, and 2,100 on the 
Canadian. The grade is one foot in every fifty,except under the river bottom, 
where it is substantially level. It is an iron cylinder tunnel, the only one of 
the kind in the country. There is neither brick nor stone used in its construc. 
tion. Neither are there any stays or supports—simply a mammoth iron tube 
built in sections underground. It is designed for a single track. 

Electric lights make it as light as day, air engines keep the atmosphere as 
healthy inside as above, and steam pipes hold the temperature at the proper 
point. It is as dry as a street in summer, and the disagreeable features 
common to subaqueous work are entirely absent. Work is pushed from both 
ends. 





A Large Phosphor-Bronze Casting. 

Messrs. Steven & Struthers, brass founders, Glasgow, have successfully 
completed the first of several phosphor-bronze castings, which are interesting 
in view of their size and weight. It was decided by the Admiralty to have 
several of the second-class cruisers recently ordered wood-sheathed and 
copper-bottomed. As the copper would result in the corrosion of steel by 
galvanic action, it is necessary to make the stem and sternposts of phosphor- 
bronze. The stem of one of the vessels has been completed. It weighs over 
Io tons, and, from the connection with the built keel to the point of the 
ram, the measurement is 23 feet six inches, while the height from the ram to 
the top of the stem is 20 feet, making the length from tip to top 43 feet 6 
inches. The stiffening bracket, in connection with the ram, forms part of the 
casting, and is not, as is usually the case, separate and bolted to the stem. At 
its broadest part the stem is three feet, and is scarfed for the steel plates and 
teak planking. The principal casting of the stern*framing, the first of which 
is now in progress, will weigh 12 tons 5cwt. To it are fixed two brackets for 
the propeller shafting tubes, each bracket being 4 tons 10 cwt.; while the 
rudder, on the balance principle, will be 10 tons, making in all 31 tons 5 cwt. 
The larger casting, in connection with the sternpost, measures, from point to 
point, 35 feet 6inches. The rudder is cast in frame, and plated with bronze 
sheeting % inch thick. It may be added that the metal is composed of go per 
cent. copper, 9.5 per cent. tin and.5 per cent. phosphor. The castings for 
each ship will cost about £2,200. 





Narrow and Broad Gauges. 

It is said that Col. Conway Gordon has laid a proposal before the govern- 
ment of India to the effect that keeping up two gauges is a most wasteful pro- 
ceeding; that endless delay and friction arises in discussing the question of 
which gauge any new line is to have; that,in point of fact, there is so little 
economy in the first cost of the metre gauge that the advantage is invariably 
lost in working expenses; that it is a matter for regret, but a now quite vain 
regret, that India has not got the same gauge as the 4 ft. 84 in. that suits the 
rest of the civilized world so well; that, failing in the 4 ft. 8% in., there is no 
salvation for Indian finances in any gauge but the 5 ft.6 in., but that, asa 
matter of practical politics, he reluctantly consents to except certain geograph- 
ical divisions of India from the operation of what he would else make a uni- 
versal law, compelling all new schemes to adopt the 5 ft. 6 in. gauge ad initio. 
Perhaps the very strongest argument of all is the fact that the very adminis- 
tration which has made the metre gauge so much of a success, as it undoubt- 
edly is on the Rajpootana line, is at this moment busily prosecuting the con- 
struction of a new line to relieve its congested traffic, and making it on the 
broad (5 ft. 6 in.) gauge.—[En gineering. 





To Cement Iron to Iron. 

There is a mixture which has been highly recommended for cementing 
such work as iron railing tops, iron gratings to stoves and the like, and is said 
to set so hard and form aunion so intimate with the adjacent metal as to resist 
the blows of asledge hammer. This mixture is composed of equal parts of 
sulphur and white lead, with about one-sixth part (by weight) of borax, the 
three ingredients being thoroughly incorporated together so as to form 4 
homogeneous mass. When the application is to be made of this composition, 
it is moistened with strong sulphuric acid and a thin layer of it placed 
between the two pieces of iron, these being at once pressed together. In five 
days, it is said, the cement will be perfectly dry, all traces of the same hav- 
ing vanished, and the parts will have the appearance of being united by 
welding. 
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FOREIGN COMMENT. 





Spanish Iron Minerals. 
The exports of iron minerals from Bilbao last year amounted to 3,854,635 


tons. The corresponding exports in 1888 were 3,580,425 tons. 





The World’s Consumption of Coal. 

The German Handelsmuseum reckons that the steam engines of the world 
come to ten million horse-power; that these use about 12,000 tons of coal 
per hour, on an average; that gas lighting consumes 10,000 an hour; gas 
engines 4,500 tons; iron smelting 5,000, and other metals 4,000 tons an hour; 
other factories, 5,000 tons, and domestic heating, 10,000 tons an hour; all which 
comes to over 50,000 tons an hour. On the other hand, the whole output is 


550,000,000 to 600,000,000 tons per annum, or about 65,000 tons per hour. 





Basic Slag for Manurial Purposes. 

Professor Dobbie, of the North Wales University College, Bangor, has just 
made a report upon a series of elaborate agricultural experiments which have 
been carried out, in connection with the agricultural department of the col- 
lege, upon Derwendeg farm, near Welshpool, Montgomeryshire, in order 
to test the value of the new form of phosphatic manure known as “ basic 
slag.” The results of the experiments have been carefully tabulated, and the 
general conclusion arrived at isthat basic slag isa valuable form of phosphatic 
manure for arable, pasture and meadow land. Professor Dobbie is of opinion 
that for poor pasture it is one of the best manures at the command of the 
farmers. 


The Forth Bridge Tested. 

The Forth Bridge was officially tested this week, and the result was 
entirely satisfactory. The following is the official note of the result: Sir 
John Fowler and Mr. Baker, engineers of the Forth Bridge, tested the two 
1,700-foot spans by placing on the centers two trains, each made up of fifty 
loaded coal wagons and three of the heaviest engines and tenders—the total 
load thus massed upon the spans being the enormous weight of 1,800 tons, 
which is more than double what the bridge will ever be called upon in prac- 
tice to sustain. The observed deflections were in exact accordance with the 
calculations of the engineers, and the bridge exhibited exceptional stiffness in 
all directions. The bridge is to be formally opened by the Prince of Wales on 
March 4th.—{Iron and Steel Trades Journal (London). 





A Coke Famine. 

A more serious famine is presenting itself in the West coast district than 
that which was some time ago threatened in iron ore, and which to a great 
ex ent has been experienced, and this is the sudden scarcity which has arisen 
in the supply of coke. The North-west district is chiefly supplied with coke 
from the Durham and Northumberland coal fields, but burners of coke there 
have had their hands too full of orders to cope with the trade which has sprung 
up in connection with the iron trade generally. The ovens are producing the 
maximum amount of coke, and there is no prospect for some time to come, at 
least, of any increase in the production. Some of the furnaces in the West 
coast district have been at a standstill through small supplies of coke, and 
makers of iron have had to seek protection in the getting of large supplies of 
South Wales coke by sea. But the makers of hematite generally are anxious 
and ready to put additional furnacesin blastif they can be assured of a regular 
supply of raw material, and of this there is not much hope at present. In the 
meantime the value of coke is advancing at an alarming pace.—[Engineer, 
Glasgow. 





Steel Boats. 
Mr. Wm. Heslop, formerly connected with the Leeds Forge, is (says the 
/ronmonger) engaged in preparations for carrying on the manufacture of 


ships’ boats out of single plates of steel. Difficulties with the “ buckling ” of 
the plate have been successfully overcome, and those present at the testing of 
the appliances a few days ago speak of it in high praise. It should be 
explained that they were only capable of making a model two feet in length 
and eight inches in width. No doubt is entertained, however, as to the possi- 
bility of producing a full-sized boat. The dies have simply to be enlarged. 
The invention involved the taking out of two patents, one for a seamless boat, 
and the other for the appliances to produceit. Mr. Heslop has disposed ot 


the patent rights for Great Britain, but retains them for foreign countries. It 
is stated that the seamless steel boat will be superior to the wooden one, will 
be about the same weight, and the cost of the one willnot be much greater 
than the other. Its power of resistance is very great, as was shown by Mr. 


Heslop, who placed the boat in a vise and reduced the beam to the extent of 
one-eighth of the total width. On the pressure being taken off, the frame 
Sprang back to its original width. 





The Manufacture of Soft Back Steel. 

M. A. Howell, Jr., of London, has taken out a patent for improvements 
in the manufacture of soft back steel. The invention relates to the manu- 
facture of plates or flat bars of steel, having one side highly carbonized, and 
the Opposite side practically free from carbon. Such steel is said to be less 
liable to break or crack while hardening, and is more tenacious when in use 


where great rotary force or heavy blows or strains are required. Plates or flat 
bars of soft steel or fine iron in pairs of equal size are placed back to back 
wit film of clay or other refractory material interlaid between them. They 
= i clamped or wired together and the several pairs placed “in a recep- 
ac 


r flask stratified between layers of granulated charcoal.” The flask, fur- 
‘atoneend with an inlet tube and cock, and at the other end with an 











outlet cock, is placed horizontally in a muffle. When the heat of the furnace 
has raised the temperature of the flask to a low red heat, a current of hydro- 
carbon vapor is driven over the plates, and when the heat reaches the cherry- 
red stage, the flow of the gas is diminished and the operation continued until 
the metal has taken up enough carbon. Finally, the corks are closed, the flask 
disconnected and allowed to cool in at atmosphere of hydrocarbon. When 
cool, the receptacle is opened and the plates are taken out and forged, hard- 
ened and tempered in the usual way.—[Iron and Coal Trades Review. 





The Quality of Steel Rails Made in Germany. 

The Berlin Railway Association has recently been discussing the quality 
of German steel rails. At one meeting a statement that those recently pro- 
duced were inferior in quality to those of former years was allowed to pass 
unchallenged, and caused considerable indignation among producers. At the 
last meeting a paper was read on the subject by a Government official con- 
nected with the railways, who was in a position to give figures showing how 
many rails in each district of the former Rhenish Railway Co., delivered in 
accordance with contracts, had become defective during the period for which 
they were guaranteed. In 1868 the company obtained Bessemer steel rails for 
the first time, and after this it continued to order them from about 15 firms. 
Delivery was always made under the same conditions and by the same people, 
so that uniformity was maintained. The particulars of the substitutions 
which took place under these conditions show that they gradually diminished. 
From 1868 to 1872 the average number of substitutions was 16; from 
1873-77, .075; from 1878-82, .025; and 1883-87, .o12 per cent. In the case of the 
first two periods the guaranteed time is, of course, past, while it is still going 
on in the two latter. If, therefore, an allowance be made of 20 per cent. on the 
third, and 100 per cent. on the fourth, the diminution would still be very con- 
siderable, which does not seem to indicate any deterioration of quality, but 
the reverse. The official indeed, stated that it was now very rare for rails to 
be rejected as defective, and expressed a strong opinion that the quality of 
German rails had of late materially improved._{[Glasgow Engineer. 





The Hematite Iron Mines ot Furness. 

These famous mines are in North Lancashire, Eng., and have long been 
known for their vast deposits of hematite iron ore. These were the only fields 
known yielding this class of ore, writes a currespondent of the Co//iery Guar- 
dian (Eng.), until the West Cumberland mines and Hodbarrow were found. 
The latter is supposed to be the largest and richest 1ron mine in the world, 
and it is stated that the royalty on the ore paid to the lord of the manor is 
430,000 perannum. The output exceeds 500.000 tons a year. Near itis the 
celebrated Park mine whose output some four years ago had exceeded 12,000,- 
oco tons since it was discovered. The average profits—--which at a low estimate 
cannot have been less than 3s. per ton—with the royalty paid, has been put at 
over £80,000 per acre of surface. The present output averages 320,000 tons. 
Adjoining this mine is the Ronhead mines, discovered about 1842, the output 
of these being about 220,000 tons. There are also the Lindal Moor, yielding 
its 300,000 tons, the Stank Mine, throwing up to its surface, some 130,000 tons 


. yearly, and there are many others of lesser magnitude, all of which bespeak 


the richness of the district, and whose owners and lessees have been styled 
the iron king of Furness. The Parkside mine was discovered some fifteen or 
sixteen years ago at adepth of not more than roo ft. from the surface; the 
average output has been 25,000 tons, and the surface area of the mine does not 
much exceed, if at all, one acre of land. One great advantage of the mines 
lies in their permanency. When once found the fissures or veins are filled 
with the richest hematite, and are, asa rule, nearly perpendicular, so that 
when one height of workings is got out another may be sunk to. The only 
embarrassment is the water, which is sometimes very heavy. The largest 
deposit, is generally found in the limestone formation so far, but itis found 
in the rocks of nearly all the series abutting the hills of the Lake district. 
Even in the granite rock veins have been found filled with rich ore, as also 
in the silurian slate, and the new red sandstone. 





Power for Isolated Machines. 

The following note is condensed from a recent article in the /ron Age: 
It seems to be the tendency at the present time to provide each machine with 
an individual or independent power for driving. The methods may be 
divided into steam, air and electricity. When power is solely for the propul- 
sion of one machine it is quite under the control of the operator using that 
machine. This does away with expense, constructive and operative, connected 
with shafting and reduces materially the wear and tear. The machine is used 
only when needed, and all expense ceases when the machine stops. Com- 
pressed air has been considerably used in Paris. The advantages derived 
from its use are not equal to the disadvantages from the necessary piping 
peculiar to the machine itself and the deficiency in the power obtained. The 
electric motor, as a self-regulating machine, is beyond all doubt superior to 
any other machine in the market for the generation of power. It will trans- 
mit 92 to 93 per cent. of the work in the current delivered to it. Again, it 
requires no attendance except occasional oiling ; wear and tear is reduced to 
journal wearing, and it requires no piping to carry away hurtful gases. In 
point of regulation it is as effective as the best steam-engine governor. As 
now built it is guaranteed to run within two per cent. of the speed regulation 
provided by the contract. The good points of the electric motor are not 
appreciated as they should be, and it would be more extensively used if it its 
driving shaft were reduced in speed. The mechanic looks with suspicion 
upon a speed of 1,500 revolutions a minute. Another feature which acts 
against the introduction of the electric motor is the first cost. Considering 
the horse-power derived from it and the cost of construction, this is un- 
necessarily high. What we want is a low speed, moderate cost, electric 
motor. 
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GOULD’S DIRECT TRIPLEX SUCTION AND FORCE PUMP. 





The accompanying cut represents Gould’s direct triplex suction and force 
pump, with outside packed pluugers, for high pressure service, and pulley and 
fly-wheel. The manufacturers claim that this type of pump have never before 
been built in this country, though they have been long and favorably known 
in England and Germany. Among the special features which the makers 
claim for this type of pumps are that the pumps have hand holes for easy 
access to all valves, which are of hard rubber of spiral springs, similar to 
steam valves, with composition grid seats. The plungers reciprocate through 
carefully fitted glands, and will move either hot or cold water (the former 
under proper conditions), no matter how dirty or gritty, semi-fluids and the 
like without cutting. The main casting consists of three heavy cast-iron 
cylinders, truthfully bored, reamed and polished, with outwardly extending 
supporting arms for the crank shaft, which runs in babbited boxes; crank 
shaft, of best steel, is adequately heavy and has journals precisely 120° apart 
in the circle it describes, to which are connected the plunger rods with 
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babbited boxes and caps. Suction can be had at either end of bed plate, one 
of which openings has a blank, and the discharge is from the side or top of a 
large air chamber, as most convenient. A babbit metal sleeve surrounds the 
pin, tying the plunger and connecting rod together, which, when worn, can be 
replaced—thus providing an easy and cheap means of taking up the wear. 
One cylinder of this combination will, from the nature of things, be always 
taking and delivering water, for the very instant one crank has made one-third 
of a revolution, another follows immediately, and that by the third; so that 
there are no points of uneven resistance, no hitching, jerking or hammering, 
no break in the ingress or egress of the water, and a supreme efficiency of 
applied power is obtained, thus giving asmooth running and even moving 
pump. They also claim that this pump is suitable for almost any duty, except 
under constantly varying loads and extreme pressures. The heavy turned and 
finished balance wheel is the best of governors and materially aids the work- 
ing of the pump in equalizing the load and speed under all conditions. 
Power may be transmitted from any of the high speed motors to pulley on 
countershaft, thence to pump pulley, the several pulleys so proportioned to 
give speed recommended in our tables. For further particulars, address the 
manufacturers, The Goulds Manufacturing Co., Seneca Falls, N. Y. 





Import of Metals into Canada. 
We show in the following table the imports into Canada of iron and steel 
and metals for the eleven months ending November 30, in comparison with 
the same period of 1888: 


Iron and steel 1888. 1889. 
Ae BOERNE IE cs hacasnhcisisdchpedarnnkisessuas cesnee'ankia konantonnapenacase 48,762 51,425 





Bar, ang'e, bolt, rod.............. 20,148 9,248 
Railroad of all sorts ............ 79,756 110,645 
Hoops, sheets, boiier-plates 17.556 17,555 
Tin pilates and sheets........... 19,2 6 14,772 
Cast aud wrought................. ws» 19,399 11,401 
eee teen IIRL hc, cooks tas ph oak ches ne badcnnadanuaienibennnsesaus 19,327 16,f07 
EBS ERED RO Rae RD ae Se Ree RO 2,332 4,376 
i OREN ONO EAR cra cuasencencasanseneahshabinssenssesenucssdnagevecnéainaeen 6,906 6,798 


Following is a table giving the values of these various articles for the 
same period: 






Iron and steel. 1888, 1889. 

Wee: cscicauseansannanadisatatoasainrn iashidabtonsaaaskenncassoasrn unis $ 552.220 $ 630,765 
Si Ch TNE GUNA ssc cscsednas aannedseansisacansasana 5° 0,820 307,045 

Railroad, of all kinds.... 1,752 155 2,662,275 
Hoops, sheets, boiler-plate S 795,190 88,350 
Ti s plates A1A SHEEtS..... ccccrccrccsssccresccerrccccccosesssooes 1,371,875 1,026,0°6 
a a ioe acai sce auunshacsansacsbasahaxGaan 790 635 614,880 
nee eI ss co iesa ca cd donagasebaaensGbthgadashate 774,405 "47 635 
mete Me IE oo in 52a so pundacah a kassbananaandboabe 162,450 288 030 
PEG, MAROON enic <atstancndtirsccncensscenssndsenersecssanancnane 209,030 162,530 


It will be seen from these, that the consumption in Canada of pig and 
railroad iron has been greater this year than last, railroad iron showing 
a marked increase. To show the extent of the late advances more fully, it is 











only necessary to mention that while imports of lead decreased 174 tons, the 
value increased $25 580, and that while imports of sheet and boiler plates 
decrease by one ton, their value this year was $87,160 greater than last. 
Importations of pig ironand railroad iron were greater this year, but decreases 
may be noted in bar, angle, bolt and rod iron, tin plates and sheets, cast and 
wrought iron, unwrought steel, lead and unwrought tin.—[Hardware, Toronto, 





BICYCLE MANUFACTURE AT TOLEDO, O 





Within the past ew months an important industry has been developed at 
Toledo, O., by the Lozier & Yost Bicycle Manufacturing Co. This company has 
been organized by the election of Mr. H. A. Lozier (of Cleveland), as President; 
Mr. Jos. L. Yost, as Treasurer and General Manager; Mr. C. J. Moore, as Super- 
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intendent, and F. S Hodgman, as Assistant Manager. The works occupied by 
the company (the only exclusive bicycle manufactory in the country) are very 
extensive, as will be seen by the accompanying illustration. About 165 men 
are employed, and 55 machines are turned out daily. Perfect system prevails 
in every department. 

The special machine made by the company is the “ Little Giant,” for boys, 
though designs are being made for a bicycle for men. The accompanying cut 
shows the main features of the “ Little Giant.” The notable features are: the 
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Diamond all-steel frame with cold-drawn weldless steel tube back-bone, the 
Standard cone bearing adjustment to sleeve head, front and rear wheels, 
pedals and caank shaft, and its general beauty of outline. 





A New Metal. 

An account of a newly discovered metal or alloy that seems to promise 
great things, is thus given bythe Birmingham (Ct.) 7ramscript. A well-known 
gentleman has been experimenting on a metal resembling gold for nearly a 
year, and has now got it down almost to perfection. He stumbled on it.at 
first accidentally, while analysing some metals, and when he realized what he 
had found, he went to work and soon produced a metal which puzzles the best 
of jewelers, is as heavy as gold, and to all appearances is the precious metal 
itself. When the gold test is applied to it, the acid boils up a little, but gives 
no other evidence that the metal is other than gold, and when wiped off no 
mark or spot is left, as is the case when the test is applied to brass. It can be 
manufactured at a cost of about sixty cents a pound, and will make the best 
foundation for gold plated goods that can be conceived. It is easily worked, 
and can be drawn or hammered out with little trouble, but is still very strong 
and hard wearing. The metal is no compound, it being only one kind, and is 
reduced to its gold-like appearance by the application of a certain chemical 
The inventor says there is no necessity of his taking out a patent on it, as no 
one can discover the secret of its manufacture by analysing it. He has 
recently produced the metal in a reddish color, which has a beautiful appear- 
aace. He is still experimenting with it, and expects soon to make a move 
towards putting it on the market. Within a few years it will be hard to tell a 
$150 gold watch from one the case of which costs less than $5, when the new 
discovered metal is produced. 





THE Pennsylvania railroad after spending $75,000 in trying to get a satis- 
factory steam heater for cars, has had to give it up, and says there is nothing 
that equals the old time stove. 





“FRICTION heat,” caused by two disks of heavy iron rubbing against each 
other, is to “ take the place of steam, gas, coal and oil.” 
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A CANADIAN VIEW OF THE AMERICAN IRON ORE INDUSTRY. 





All the developed evidence points to the fact that there are no consider- 
able influences in the United States that desire to have iron ore placed on the 
free list. That country now stands in the enviable position of being able to 
supply about all the ores it needs from its own inexhaustible mines, and to 
manufacture from them all the iron and steel products it requires. Until 
recently, it was thought that only limited supplies of steel-making ores could 
be found in the United States, but it is now known that the Lake Superior 
region is capable of supplying all the high grade ores required in all the fur- 
naces west of the Alleghenies and north of the Ohio river; while Western 
North Carolina, Western Virginia, East Tennessee and North Alabama will 
supply all Southern works with ores of similar value. These Southern ores 
are found in quantities sufficient to honor all demands that are likely to be 
made upon them for generations to come; and it is only such works as are 
situated along the Atlantic coast that will draw upon foreign countries for 
their supplies. The latter demand is not for very large quantities of ore, and 
the proprietors of these Atlantic works carry little or no influence in demand- 
ing free ores, while all the influence attaching to the home industry, scattered 
as it is throughout the country, is decidedly against such a proposition. The 
consumption of iron ore in the United States during the year 1889 amounted 
to about 15,000,000 tons, of which the Lake Superior region alone supplied 
7,000,000 tons ; and one-half of all the pig iron made there in that year was 
from Lake Superior ores The importation of foreign iron ore into the 
United States amounts to less than a million tons a year, but a very small por- 
tion of which was taken from Canadian mines, the supply coming chiefly from 
Spain and Cuba, The product of the Spanish mines last year was only about 
7,000,000 tons—just about equal to the product of the Lake Superior mines— 
but nearly all these Spanish ores are required for the demands of England, 
France, Belgium and Germany; and all these countries depend largely upon 
foreign importations for their steel works. The Cuba mines are owned or 
controlled by the Pennsylvania Steel Co., who have erected extensive steel 
works near Philadelphia, depending upon their Cuba mines for their ore sup- 
plies. 

The history of the iron ore industry in the United States is briefly told. It 
began about 4o years ago, and it struggled along through the earlier years of its 
existence under a so-called “ protection ” of an ad valorem duty of 20 per cent. 
Iron ore was not mentioned in the Morrill Tariff, but was classed under the 
section which read “all mineral or bituminous substances not otherwise 
provided for,” the duty being about equal to 45 to55 centsaton. It was in 
view of the large and rapid increase in importations of ore, subsequent to 
1880, that the present specific duty of 75 cents a ton was imposed. Under the 
20 per cent. duty the industry languished, and the United States was forced to 
depend, in large measure, upon foreign mines for its supplies of steel ores; but 
as soon as the specific duty of 75 centsa ton was imposed, new mines were 
opened, railroads for transporting the ores were pushed through the wilder- 
nesses to them, immense fleets of vessels found profitable employment in shar- 
ing the transportation with the railroads and every trade and business con- 
nected with this industry assumed a most lively and lucrative character. 
Hon. Geo. H. Ely, president of the Western Iron Ore Association, estimates 
that the capital now invested in the United States in connection with ore 
mining, transportation and manufacture into iron amounts to not less than 
$150,000,000, and furnishing employment to hundreds of thousands of laborers, 
who receive three times as much wages as are paid for ore mining In Spain 
and Cuba, 

Mr. Ely, speaking of what would be the result if the American duty on 
iron ore was removed, says, in 7he Jron Trade Review : 

“The displacement of American ore by foreign, which would certainly 
follow the removal of the duty, would have the effect of reducing wages all 
along the line of this vast combination of ore production and transportation, 
or of closing many mines and of pushing out the brain and muscle now 
employed in them to crowd the laborers in other occupations, while much of 
the capital employed, being immovable, would perish on the spot. But what 
has been the effect, upon the country and upon prices of iron and steel products, 
to the consumer of keeping (under the defense of the duty) the home supply 
of iron ore in all varieties of chemical constitution abreast of the wants of our 
iron and steel manufacturers? The prices of all iron and steel products have 
ranged quite low—certainly lower than would have been possible under any 
dependence upon foreign supplies. Has the consumer of iron and steel 
products been complaining about the price of steel rails, pig iron, nails, 
merchant iron, steel and hardware? He knows the effect of giving the home 
market to iron and steel makers, and how enlargement of production dimin- 
ishes cost.” 

This gentleman calls the attention of Western farmers to the fact that, in 
the good, old revenue tariff times that the Free Traders are so anxious to see 
returned, in the State of Iowa the price of cut nails was eighteen cents a 
pound, and it took three pounds of butter to buy one pound of nails; while 
now, under protection, one quart of skimmed milk will buy two pounds of 
nails 

[tis evident that if proprietors of Canadian iron mines intend to wait 
until the United States removes the duty on iron ore, these mines will 
never be worked. As we have time and again shown, many of these 
Canadian ores are of the very finest and most desirable quality, and fully equal 
to the best found in the Lake Superior regions, in the South, in Spain or in 
Cuba. The consumption of iron and steel in Canada, amounts to about 300,000 
tons a year, of which less than 50,000 tons of pig iron is manufactured here. 
Until recently, most of our importations were from Britain, but lately large 
quantities are brought from the United States. Why should not Canada man- 
ufacture all of this 300,000 tons of iron and steel? What made it possible for 
the United States to become entirely independent of Britain in this respect? 
Why should not Canada, under similar influences, become equally inde- 








pendent? Canada has within herself all the requisites for the manufacture of 
iron ; and, as we have frequently shown, such pig iron as now commands $20 
a ton or more in the market, can be made at a cost not exceeding $14 a ton. 
What Canada needs is blast furnaces, and iron and steel works—enough of 
them right now to produce at least 300,000 tons a year.—[Canadian Manu- 
facturer. 


COST OF AMERICAN AND ENGLISH LOCOMOTIVES. 








When American locomotive builders have succeeded in obtaining con- 
tracts for building locomotives for British colonies in open competition with 
British builders, it has repeatedly led to acrimonious discussions in British 
engineering journals, and the claim has always been made that American loco- 
motive builders are able to compete with European rivals only by using 
cheap and inferior material. The claim made by American builders that their 
superior mechanical facilities enabled them to do the work cheaper than 
European builders was always ridiculed and called absurd. Yet it is undeni- 
able that when a first-class American locomotive builder undertakes to con- 
struct locomotives for foreign countries, and equips them with wrought iron 
wheel centers, copper fire-boxes and other expensive material called for 
by English prejudices, he can still beat the European builders on price, 
although the latter do not pay half as much for labor as what is paid in 
America. 

In spite of the low wages paid to skilled mechanics in Glasgow, the cost 
of building a locomotive there is considerably higher than it is in the United 
States. When Bret Harte was American Consul in Glasgow, one of his reports 
to our government brought this fact out very decidedly, but the accuracy of 
his conclusions was questioned by those concerned in promoting British 
interests. We recently learned something that appears to strongly corrob- 
orate the correctness of Consul Harte’s conclusions. A British locomotive 
building company noted for the fine equipment of tools used and the advanced 
system of production followed, built 200 locomotives last year, while employ- 
ing on an average 2,500 workmen; a well known American firm in the same 
time built 300 locomotives while employing 1,400 workmen. Allowing 300 
days for a year’s work, the American firm puts the labor of one man for 1,400 
days on each engine finished. At the same rate the British builder puts the 
labor of one man for 3,750 days on each locomotive sent out of the shop. The 
weight and power of the American locomotives greatly exceeded those built 
in the British shop- This is no hearsay matter. It was a comparison made 
by the chief executive officers of the two works referred to. The British firm 
follows largely the American practice of production by piece work, and the 
process of manufacture appeared to be very systematically carried on. There 
is, of course, a cause for the great difference in rapidity of turning out the 
finished machine. Many of our engineering readers visited British work- 
shops last Summer and watched the methods of manufacture in vogue. We 
should be pleased to receive the views of some of them on what they consider 
the cause of the difference iu production.—[National Locomotive and Car 
Builder. 





Pittsburgh Firm Constructing Steamers for South America. 

Commodore Arthur Stegman, of the United States of Columbia, is in Pitts- 
burg superintending the construction of two steamers for use in the South 
American waters. The new boats are sternwheelers. The larger cne will be 
138 feet long and 27 feet beam, and will be put in service on the Magdalena 
and Cauca rivers. The other will be 74 feet long and 16 feet beam, to be used 
on the Lebriga. 

The boats will be built to run fourteen miles an hour and will be fitted 
with compound engines of the most improved type. When finished they will 
be shipped by rail to New York, and from there will go by steamer to their 
destination. The cost of transportation almost equals the first cost of the 
boats, and will make them very expensive by the time they reach South 
America. One taken down, however, about eighteen months ago, paid for 
itself inside of a year, and the new ones are expected to do still better. Com- 
modore Stegman, who is an American, and went to Columbia just before the 
last revolution and won his title there, is engaged in the transportation busi- 
ness. He says: 

“Our business is growing wonderfully, and it won’t be many years before 
we shall have a dozen Pittsburg boats in our land. Our traffic is chiefly in 
carrying coffee, hides, tobacco, gum and Peruvian bark for export and dry 
goods and machinery which are imported. The universally high tariff keeps 
out almost everything in the way of importations, and as the natives are not 
of an industrious or mechanical turn of mind themselves, the progress of the 
country is very much retarded in consequence. At Bogota the people think a 
great deal more of literary pursuits than of manufacturing. About all the 
factories that are now running are owned by Germans or Americans.”’ 





Cost of Water and Steam Power. 

A thorough examination into the relative cost of water power and steam 
power has been made by C. H. Manning, ina paper read before the last session 
of the American Society of Mechanical Engineers. After making elaborate 
calculations as to the practical additions and abatements required in putting 
both to use, the author sums up the cost in each case,and says: “In the 
water power plant, we paid $14 for the cost of the water simply per horse- 
power per annum; adding to this $8 62, for attendance and supplies, we have a 
total cost for water power of $22.62 per horse-power per annum. Taking for 
steam a low-pressure plant of 1,100 horse-power, with compound engines run 
on 134 pounds of coal per horse-power, with coal at $450 per ton, the total 
cost for steam is given at $21.16 per horse-power per annum. On a 1oo-horse- 
power plant, the difference in the cost saves an engineer’s wages.” 





WEsT SUPERIOR, Wis., has the largest coal dock, handling 200 tons hourly. 
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INDUSTRIAL SUMMARY. 


New Enterprises :— 

The Barnes Iron Bridge & Fence Co. has been incorporated at Camden, N. J. 

The Hartmeyer Water Cooler & Filter Manufacturing Co., of Zanesville, 
O., has filed articles of incorporation; capital stock, $25,000. 

It is reported that the Sequatchie Iron & Steel Co. has been incorporated, 
with a capital stock of $500,000, to builda rolling mill at South Pittsburg, Tenn. 

J. Phillips, T. M. Pace and others, will build foundry and machine shops at 
Cedartown, Ga., and have incorporated the Cedartown Foundry & Machine 
Works. 

The Mill & Mine Electric Equipment Co., of Pittsburgh, Pa., will apply 
for a charter for the manufacture and sale of electrical and mechanical 
appliances. 

It is reported that the Pine Mountain (Ky.) Iron & Coal Co. has been 
reorganized, and will organize companies to build an iron furnace, manufact- 
ure brick, etc. 

The Baxter Electric Motor & Manufacturing Co. has been incorporated by 
Jesse Hilles, B. S. DeFord, S. W. Regester and others, of Baltimore, Md. ; cap- 
ital stock, $500,000. 

The New Castle Wire Nail Co., of New Castle, Pa., has been incorporated, 
with a capital stock of $300,000; directors, William Patterson, John Stevenson, 
Jr., and Robert W. Cunningham. 

It is reported that the Loch Laird Land, Estate & Mineral Co. has com- 
pleted the negotiations with the Beuna Vista Co., of Beuna Vista, Va., and will 
build a tin-plate mill, ferro-manganese and steel plants. 

The East Tennessee Land Co., of New York, is organizing a stock com- | 
pany to build a $200,000 iron furnace at the new town of Harriman, Tenn. 
The furnace contemplated is to have a capacity of 125 tons of iron daily. 

The Sinclair-Scott Manufacturing Co. has been incorporated at Baltimore, 
Md., to manufacture agricultural implements and machinery; capital stock, 
$60,000 ; incorporators, Wm. G. Atkinson, J. Baker, K. Harrison and others. 

The Western Stove Manufacturing Co., of St. Louis, Mo., has been incor- 
porated, with a capital stock of $83,000; directors, J. T. Dugdale, Lucas Edal, 
John H. Wallering, James M. Shuman, Wm. Gray, John Nyhaf, Henry Sanders, 
B. H. Griss and Frederick Schulter. 

The American Axe & Edged-Tool Co. was formed in Pittsburgh last week, 
to operate the axe and edged-tool companies of the country, under the man- 
agement of their former owners. The capital stock of the new concern will 
be $4,000,000, and will give employment to 10,000 men. 

The Judson L. Thomson Manufacturing Co. has been organized at Port- 
land, Me., with a capital stock of $700,000 paid in. President, Judson L. 
Thomson, Syracuse, N. Y.; Treasurer, Wilbur G. Davis, Concord, Mass. The 
company will manufacture buckles, rivets and different kinds of hardware 
specialties. 

The Buena Vista Fence Co. will erect buildings at Buena Vista, Va, for the 
manufacture of plain and ornamental picket and other fences. The officers 
are: President, W. F. Pierson, Lexington; Vice-president, John McQuaide, 
Staunton; Treasurer, W. H. H. Lynn, Staunton; Manager, J. M. Henkel, 
Lexington. 

The latest acquisition to Muncie’s new industries is the organization of a 
stock company to be known as the Muncie Novelty & Brass Co., with a capital 
stock of $100,000, with C. F. Hathaway, president; A.S. Nichols, Michigan 
City, vice-president ; Wm. A. Hearsey, Lyons, N. Y., secretary and treasurer, 
and US. Mallon, general business manager. 

The M. Steel Co. is the new name of a corporation at Springfield, O., and 
is the outgrowth of Blakeney Foundry Co. The new company starts in with a 
paid-up capital stock of $72,000, and the products will consist of everything in 
the line of general foundry business. The officers are: President, Marshfield 
Steele; Vice-president, Frank J. Webb; Secretary, George M. Steele; General 
Manager, Elwyn D. Plaisted. 

The American Fire-proof Steel Car Co. is the name of the new company 
which was reported last week as organized at Chicago. It has completed the 
arrangements for the plant, which will occupy 700 acres of land, lying between 
Ashland avenue, Halsted street, 147th and 159th streets. The village created 
by the erection of the steel works and the residences of its operatives will be 
known as Harvey. Five hundred men are to be employed as soon as the plant 
is ready for business. 

Recent Illinois incorporations: Olney Vehicle Spring-Support Manufact- 
uring Co., capital, $20,000; incorporators, T. A. Fritchey, Aden Knoph and J. 
T. Ratcliff.—St. Louis Steel Foundry Co., East St. Louis, to do a general man- 
ufacturing business ; capital, $75,coo; incorporators, Thomas Howard, Edward 
F. Goltra and John W. Harrison.— Norton Brothers, Chicago, to do a manufact- 
uring business in metal goods; capital, $1,000,0co; incorporators, O. W. 
Norton, Edwin Norton, O. F. Swift——Combination Wood & Metal Tie Co., 
Chicago, to manufacture a patent railroad tie of wood and metal; capital 
stock, $1,000,000; incorporators, F. J. and J. G. Hoyt and M. Weston.—United 
States Enameled Shingle Co., East St. Louis ; incorporators, Geo. Friesch, L. 
W. Straw, Fred A. Cornell, A. C. Delano and Conrad Bechtold. 





Enlargements, Additions, Removals, Etc.:— 

The South Baltimore (Md.) Car Works will, it is reported, build additional 
car shops. 

The United States Rolling Stock Co., Anniston, Ala., will erect a $50,000 
rolling mill 

The Stella Grate Works, of Chattanooga, Tenn., will establish a factory at 
Florence, Ala. 

The Farrel Foundry & Machine Co., Ansonia, Conn., has increased its 
capital from $100,000 to $110,000. 

F. H. Bascom, of Montpelier, Vt., is negotiating with the Bryant Nail Co., 
who were recently burned out at Lynn, Mass., to induce them to locate in 





Montpelier. The company is capitalized at $250,000, and as Montpelier exempts 
all new manufactories from taxation for ten years, it is said that the company 
will locate there if $40,000 worth of stock will be taken by residents.—[Manu- 
facturers’ Gazette. 

Shoenberger & Co., Pittsburgh, Pa., are at present perfecting a system 
of making horseshoes, which will add considerably to their facilities. 

The Carpenter Steel Works, of Reading, Pa., are putting up extensive 
works at Boston, Mass., which will give employment to from 700 to 1,000 
hands. 

The Benwood Iron Co., of Wheeling, W. Va., will soon commence the 
erection of a new furnace of large capacity, which will include several decided 
improvements. 





Fires and Accidents :— 

Gardiner, Me.—The machine shop of Harvey Scribner has been destroyed 
by fire. Loss, $15,000. 

Montreal, Can.—The iron foundry of Moses Parker was gutted by fire 
January 25. Loss, $30,000. 

Lunsdall, Pa.—The stove works of Abraham Cox were destroyed by fire 
February 4. Loss, $80 000, with two-thirds insurance. 

Cariboo, B. C.—The government reduction works were destroyed by fire 
February 4. Loss, $25,000, It is expected that the government will rebuild at 
once. 

Oil City, Pa—The machine shops of the Oil City Boiler Works were 
burned February 2. Loss, $40,000; covered by insurance. The works will 
rebuild at once on a larger scale. 

Roebling’s wire mills at Trenton, N.J., was the scene of two shocking 
accidents last week. A “hooker up” in the mill, in attempting to seize a piece 
of red hot iron it broke near the tongs and entered his right side just above 
the hip, and passing through the lung came out beneath the left arm pit. As 
the rod passed through the young man’s body the end caught in a part of the 
machinery, and for an instant the boy was suspended in the air on the red hot 
iron. His weight broke the iron and he fell in front of the furnace on his feet, 
but soonexpired. A fine wire drawer, of the same mill, was piercedin the 
stomach the day before, by the wire breaking and before the reel could be 
stopped about ten feet of it had curled up in the man’s stomach. 





Genera! Industrial Notes:— 

The pay-roll of the Cherry Valley Iron Works at Leetonia, O., for the two 
weeks ending on February Ist, amounted to upwards of $15,000, and was dis- 
tributed among 752 employes. 

The W. F. & John Barnes Co., of Rockford, Ill., manufacturers of drills 
and foot power machinery, have issued new catalogues, in both English and 
Spanish, and will be pleased to mail either edition upon application. 

Sealed proposals will be received at the office of the Supervising Architect, 
Washington, D. C., until 2 o’clock Pp. M., on the 4th day of March, 1890, for fur- 
nishing and putting in place, complete, one hydraulic passenger elevator, for 
the U. S. Postoffice, etc., building, at St. Joseph, Mo. 

Sealed proposals will be received at the office of the Supervising Archi- 
tect, Treasury Department, Washington, D. C., until 2 o’clock P. M., on the 7th 
day of March, 1890, for all the labor and materials required to complete the 
approaches to the U. S. Postoffice, etc., building at Springfield, O. 

The time for receiving and opening the proposals for the labor and mate- 
rials required for the stone and brick masonry of the superstructure or the 
United States Custom House, Postoffice, etc., building at Port Townsend, 
Wash., is hereby extended until 2 o’clock Pp. M.,on the 13th day of March, 1890. 

Sealed proposals will be received at the office of the Supervising Architect, 
Treasury Department, Washington, D. C., until 2 o’clock Pp. M., on the 28th day 
of February, 1890, for all the Jabor and materials required to fix in place, com- 
plete, the low temperature, hot water heating and ventilating apparatus for 
the U. S. Postoffice, etc., building at Springfield, Mass. 

On February 4th the Ajtna Machine Co., Warren, O., received an order 
from Messrs. Westerman & Co., Lockport, N. Y., for a 550 H. P. engine to drive 
a train of rollsin their mills at Lockport, and on February roth received an 
order from Mr. Ralph J. Wick, treasurer of the Lancaster Iron Co., Lancaster, 
O., for a 550 H. P. engine to drive a train of rolls in the mills at Lancaster. 
This is the second engine sold to the Lancaster Co., and the third to Mr. 
Ralph J. Wick. 





Best Furnace Record Ever Made. 

We learn from Mr. James Gayley, superintendent of furnaces at the Edgar 
Thomson Steel Works, at Braddock, Pa., that furnace F., which went out of 
blast on August 7, 1889, was relined and blown in again on the 25th of Septem- 
ber. Some slight changes were made in the furnace lines with a view to 
obtaining greater economy in fuel, but ptherwise the furnace is practically the 
same as before. The results so far obtained have been a great improvement 
over the former run. Commencing with the month of November the record 
of output and fuel consumption has been as follows: 


Pounds of coke - er 
gross ton of iron 






Bessemer iron—Gross tons. produced. 
SECRORAD *,; ccashancunrassaneisncntenstbebesuaiiossaanacasenunantasnnssannea 9,©97 I, 
December... +++ 10,603 cos 
JAN UBTY. .occccscccoces 10,536 1,737 
Best week’s outpu eros 2,462 1,02 
OG GOTO OUCH Ob sesseccscsscnctcarccsescccssanassscocsacnccsecisoons aS re ere 


The best record obtained during the previous blast was as follows: 


Pounds of coke per 
gro stonofiron 
produ ed 


Bessemer iron—Gross tons. 


eoreeee 





These records certainly warrant the erection of the three brooms, and the 
hoisting of the American flag, which the men have enthusiastically raised at 
the tunnel-head of the furnace.—[Bulletin. 
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New York City Office: 


| PUMPS 


a@ Send for Illustrated Catalogue. 


Centrifugal, 


Rotary and Piston Power Pumps, and 


House Pumps. 


OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 


RUMSEY & COMPANY, cumrtep.) 


16 Dey Street. 


Factories: 


Seneca Falls, N, Y. 











For Circulars and Full 
Informatian apply to 


§ 






LLS LIGHT 


a @ WALLWORK & WELLS’ PATENTS. & WELLS’ PATENTS. 


3,000 Now in 3.000 Now in Use. _ 


POWERFUL, PORTABLE and SELF-CONTAINED. 


Requires no outside motive power to run, is simple in construction. 


The Only Perfect Large Artificial Light in Use. 


KEEGAN & MALPIN, 


44 & 46 WASHINGTON ST., 


NEW YORE. 





THE AKRON BELTING CO., 


MANUFACTURERS OF 


OAK-TANNED LEATHER BELTING 


Also, ready for x peomet shipment, Rubber and Cotton Belting, Wood Pulleys, No. 1 Raw 
Hide Lace Leather, and MILL SUPPLIES generaily Address: 


AKRON, O. 





JOHN ADT & SON, 


New Haven, Conn., 


Builders of Machinery for 
Hardware Manufacture, 


AUTOMATIC 


Wire Straightening and 
Cutting Machines, 


Butt Milling Machinery, 
Butt Drill.ng Machinery, 
Riveting Machines, butt 
and Hinge Pin Machinery, 
Drilling and Countersink- 
ing Machines, Foot Press- 
es, Etc. 


F'astic Rotary-Blow Riveting Machine 








Two Books for Foundrymen. 


AMERICAN FOUNDRY PRACTICE. 
BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 


the Melting of Iron. 


West’s Moulder’s Text-Book 


Being Part II of American Foundry Practice. 


P t nting best methods and ‘original rules 


detailed description for making moulds 
req ng skill and experience. 
ai A ntaining a practical treatise upon the 
- ction of cranes and cupolas, and the 
3 of iron and scrap steel in iron 
= . ries. Either of the above books will be 


y mail, postage paid, $2.50. Address 
CLEVELAND PRINTING AND PUBLISHING CO., 


CLEVELAND, OHIO. 


ining good, sound, clean csatings, and | 





Don’t Breath Impure Air. 


THE BURY WINDOW VENTILATOR 
Admits fresh air without exposure to draught. 











oe es 

It is just the the thing for public and private 
offices, bed-rooms,*school-rooms, sewing-rooms 
lecture-rooms, factories, etc. 

It purifies the air, preventing colds, head- 
aches and drowsivess. 

No water cure establishment, 
or hospital should be without it. 

In the sick room it is invaluable. 

The outside air being admitted in so many 
sections is easily warmed before turning to 
descend to the floor, and is readily diffused. 

The effect is heightened by theaction at cen- 
ter of window. 

A season’s trial of it will charm you and you 
will agree with all ,who are familiar with it, 
that it is by far the simplest, best and cheap- 


"one esa 





sanitarium 


est ventilator ever pen tothe public and | 


is within easy reach of all 
Agents and canvassers wanted everywhere. 
For illustrated circular or information, ad- 
dress 


THEODORE BURY, 
626 EucLid 4ve., Cleveland, 0 





HEADQUARTERS FOR 


ANIMAL POKES 





They preventanimalsfrom | 


breac 


or being injured | 
by eee | wire. Best in the 


market. Recent valuable 
ry improvements. Prices low. 
Factory extensive and relia- 
ble. Send for catalogue and 
price li 
< \. Ww. 


MACHINE WORKS 


ed A 
a. INDIANA 
BUILDERS OF 


# WOOD WORKING 
®. MACHINERY. 


e- WRITE FOR DESCRIPTIVE’ CIRCULARS 


st. 
RISHOP, Perea, O. 





INDIANA WAC 








MERCHANT'S 


GUARANTEED 





Roofing 
Plates. 


\ TE not only give the purchaser the 
best Roofing Plates, but we pro- 
tect him: 
FIRsT—By guaranteeing every box. 
SECOND—By stamping each sheet 
with the brand and thickness. 
T HIRD—By exciuding wasters or de- 
fective sheets 
KF OURTH__By branding the net 
weight of the 112 sheets on each box, to 
satisfy the customer (in this age of light- 
weight plates) that he is obtaining FULL 
WEIGHT. 


NZ 
“\~ 


















For the benefit of those wanting the 
very best Roofing Plates, we assert, and 
are prepared to prove, that there are no 
other brands of roofing tin ottered 1n the 
market to-day, by any firm, under the 
four different guarantees given above by 
this house, and we challenge a public 
contradiction of this statement. 


OUR BOOK ON TIN ROOF WILL | 
| BE FURNISHED FREE 
ON APPLICATION. 


MERCHANT & CO., 


Philadelphia, New York, Chicago, London. 











WELLINGTON | 


Belt Holder. 


Recent improved. 





BETTER THAN LOOSE 





PULLEYS. 
Shifts Belt from Driving 
Pulley. 


Belt stops when machine stops and lies slack 


until machine starts. —— cheap, easily 
operated. Sent on approva Thousands in 
use. Address 


W.R. SANTLEY & CO., 


Wellington, 0. 


FRANKLIN 


fm @ 55” 


And ELECTROTYPE FOUNDRY, 
168 Vine STREET, CINCINNATI, OHIO. 


The type on which this paper is printed is 
from the above foundry. fac Revizw. 

















$80 will ane the best No. 
world 

$100 will buy our new No. 2 40” band saw. 

$185 will buy our new patent band re-saw 
ing machine. 

Fico will buy the best No.1 automatic i 
postr machine. Weatherboarding attac 
ment included, and one saw. 

$125 our new No. 2 complete as above. 

For further particulars address 


STANDARD MFC. CO., 


130-120 Main St., Mt. Carmel, Il. 


Hoisting Engines 


OF ALL SIZES.! 


1 band saw in th 










Address, 


JOHN F. BYERS, 
RAVENNA, 0, 





pT &(]) BORE 


URINtG INKS. ° 
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STEEL TRUSSES FOR MASTS. 





There is no problem of greater inter- 
est to ship-builders and owners along 
the Atlantic coast, just now, than that 
of devising a safe and otherwise satis- 
factory rig for the big four-masted 
schooners that have become so fashion- 
able within the past three or four years. 
Instead of the long, thick, heavy spar 
rising from the midship line, it is pro- 
posed to substitute two neat, substan- 
tial steel trusses. The trusses are to 
be built of three or four pieces of flat 
steel set edgewise to the side of the 
ship, and united by angle irons riveted 
between them and by tie rods, which 
would make the truss at once light, 
stiff and symmetrical. Where the 
trusses meet at the cross-trees they 
wouid be riveted to a stiff steel cylin- 
der, in which the topmast would be 
stepped. From the heel of this top- 
mast, or from the steel cylinder in 
which it was stepped would be 
stretched a steel rope, the lower end 
of which would be set up ina stout 
eye-bolt set into a deck beam. The 
sail could be secured to this perpen- 
dicular stay by clips, just as the yacht 
jibs are secured to a jib-stay. The 
boom and gaff would swing on metal 
collars put around the rope. The sail 
would swing to and fro as readily as it 
now does. The steel rope on which it 
swung, if of proper size, would stand 
a much greater strain than any wooden 
mast. Further to strengthen the 
trusses that at once replace mast 
and shrouds, cross-plates and tie-rods 
could be run from truss to truss, but 
if the truss-plates were made of suit- 
able size, and the size could be easily 
calculated, these long tie-rods would 
not be necessary. 





Demand tor Structural Iron. 

An enumeration of the contemplated 
enterprises in which structural iron 
will be used, would be extremely 
interesting reading to manufacturers 
of structural iron, and all of those 
who would be called upon to furnish 
material and supplies. Elevated rail- 
road work is projected upon a scale of 
great magnitude; no less than a score 
of cities are contemplating elevated 
work of one kind or another, and 
quite a number of second and third- 
class cities are interesting themselves 
in schemes looking to the establish- 
ment of facilities for rapid transit, or 
for belt lines. Railway companies in 
many cities have schemes well matured 
for the construction of terminal facil- 
ities, short cuts, etc., all of which will 
call for the product of structural 
mills. A scheme is on foot in Balti- 
more for the construction of a system 
of elevated railways which will call 
for the expenditure of about $30,000,- 
ooo, according to current newspaper 
reports. The agents of iron and steel 
makers, who have been watching these 
budding enterprises, are of the opin- 
ion that a very large amount of work 
will undoubtedly be presented this 
season and next by the promoters. 
There is urgent demand for the prose- 
cution of such work. Lack of suffi- 
cient funds, or the possible unwilling- 
ness of councilmanic bodies to tax 
their municipalities for such improve- 
ments, may interfere with some of 
these schemes; but the fact remains 
that the necessity for elevated rail- 
roads in our cities is yearly becoming 
more imperative.—[American Manu- 
facturer. 





LONDON is to have a 1200-foot tower. 








To Those Looking 


—FOR— 


Manufacturing 
SITES 


IN THE SOUTH. 


THE MOST DESIRABLE LO- 
CATIONS IN THE SOUTH for 
manufacturing wagons, stoves, agri- 
cultural implements, furniture, or 
for foundries, machine shops, rolling 
mills, muck bar mills, nail works, 
glass works, cotton or woolen mills, 
and tanneries, are to be FOUND 
IN VIRGINIA along the line of 
the Norfolk & Western Railroad 
from Norfolk to Bristol and upon its 
branch lines HARD WOOD OF 
EVERY VARIETY; PIG IRON 
from the furnaces at Lynchburg (2), 
Roanoke (2 in operation and 1 now 
under construction), Pulaski (1), 
Radford (1 to be built in 1890), 
Salem, Graham and Max Meadows 
(1 at each point now under con- 
struction); Bristol (1 to be built 
in 1890); BAR IRON from the 
rolling mills at Roanoke and 
Lynchburg; COKE AND SEMI- 
BITUMINOUS COAL from the 
Pocahontas Flat Top Field; 
SUPERIOR GAS COALS from 
mines on the Clinch Valley exten- 
sion; GLASS SAND from Taze- 
well Co. COTTON FROM THE 
MARKETS of the Southern States, 
and Wool from all the Western and 
Southwestern States and Territories, 
at advantageous freight rates, FA- 
VORABLE FREIGHT RATES 
made upon raw materials to all fac- 
tories established upon its line, as 
well as to points in the United 
States and Territories, upon the 
manufactured articles. 

Those seeking new fields for 
manufacturing establishments 
should not fail to investigate the 
wonderful development of Iron, 
Coal and Coke Industries that has 
been made within the past five 
years along the line of the Nor- 
folk & Western Railroad, and the 
advantages offered by the State 
of Virginia in the supply of cheap 
raw materials, by the Norfolk & 
Western Railroad in the matter of 
freight facilities and rates upon raw 
materials and for reaching home, far 
distant and foreign markets, and by 
the cities and towns along its line 
in the way of advantageous sites, at 
moderate cost. Many of the cities 
and towns exempt manufacturing 
establishments from taxation for a 
series of years. 


For further information as to 
freight rates and sources of supply 
of raw materials, apply to A. POPE, 
General Freight Agent, Roanoke, 
Va., or to 


CHAS. Cc. EDDY. 


Vice-President, 


ROANOKE, VA. 


The Bronson Supply C0, 


CLEVELAND, 0O., U. S. A. 
Exclusive Manufacturers 


Nos. 7, 8, 9, 10 and 12. 


Will not ab- 
sorb. Grease; 
Swill not im- 
art the Flavor 
of previously Cooked Food; Easily 
kept clean. 


BETTER THAN ENAMEL, 
Because They Will Not Scale. 


The Improved “Luminator.” 


The cheapest and best artificial light in the world for Found- 
ries, Boiler Shops, Steel and Iron Works, Railway Docks and Wrecking 
Trains and all indoor and outdoor work where a large space is to be 
lighted. 

The only lamp that can be run either with compressed air or direct 
application of steam. 

The only lamp that can use Ohio Crude or Fuel Qil in its natural 
state and guaranteed to furnish a steady, soft and brilliant light, free from 
smoke and of 2,000 candle power, or sufficient to light an area of 175 feet, 
at a cost not to exceed 4 cents per hour. 

Readily set up, easily adjusted and perfectly safe. 

Responsible parties may have this lamp on trial for 15 days, and if not 
satisfied may return it to factory free of eost. Send for circular and men- 


WHEELOCK & CRICHTON 


D. R. LEAN, Manufacturer, 


Pittsburgh, Pa. 





SOLE AGENTS, 
168 Washington St., Chicago, Ill. 


CLEVELAND FOUNDRY. 
MEAVY CASTINGS. 


ARCHITECTURAL WORK in all its branches. 
Car Wheels, 


With or without axles, Street Railroad 
Woeels and Track Supplies. 












= Office 14 Winter St. 


CLEVELAND, o.} BOWLER & CO. 





FROM [1-4 TO {15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
Stronger and more durable than iron forgings in any 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove this. 


Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for cirulars and prices to 
Chester Steel Castings Co., 
WORKS: \ OFFICE : 
, CHESTER, PA. {407 LIBRARY ST.. PHILADELPHIA, PA. 


Have Some Style About You! 


The dealer who has no printed letter heads on which to ask for circulars, 
catalogues and prices, and conduct his general correspondence with, 
suffers more every month for want of them, than a five years’ supply 
would cost. He economizes by using postal cards, or cheap, and, to his 
shame, often dirty scraps of paper, and whether he states so or not he 
expects the lowest prices, the best trade. He may be ever so good for his 
purchases, may even offer to pay cash, but there is something so care- 
less, shiftless and slovenly about his letter that it excites suspicion, 
because not in keeping with well recognized, good business principles. 
When such an inquiry comes to a manufacturer or a jobber it goes 
through a most searching examination as to character, means and credi- 
bility, half condemed to begin with. It would be examined anyhow, 
even if handsomely printed, but the difference to begin with, would be 
about equal to that ofintroducing a tramp and a gentleman on a witness 
stand in court. Besides the printed heading would answer the ques- 
tion as to whether the inquirer was a dealer and at the same time indi- 
cate his special line of trade. Bad penmanship, bad spelling and bad 
gtammar are pardonsble, because many uneducated ‘men have been and 
are now very successful in business. But even those are less objection- 
able when appearing with evidences of care, neatness and prosperity. 








Pleas2 write to us for estimates 


COR. ST. CLAIR AND WOOD STS., 





CLEVELAND. O. 
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| “RELIABLE” STEEL PLATE CABINET GAS STOVES 


} FOR COAL, WATER AND NATURAL GAS. 





ab- % % 
ASE ; 
> Est Ih tne 
vor . 
sily 
Beautiful finish; tile and nickel ornamentation. 
Perfect combustion and very economical. 
Burns less gas than any other. 


Ovens and broilers 17%4’’x15/’x12”. 
Ovens perfectly ventilated. Something new in gas stoves. 
Are ready to bake before others get warm. 





Hf Samay, pay cA Notice our new attachment, a half low shelf for wash-boiler or other heavy 
ay a al vessels. Double burners on shelf. 
nd- “tf =—= y~ x 
ing ! 
be 
e Qur RELIABLE and NEW LYMAN 
ect 
ral GASOLINE STOVES 
om 
‘ ARE LEADERS 
s 

10t Natural, Coal, Water and Gasoline Gas Burners for repair purposes. 
en- 


3 Gasoline and Kerosene Torches, Gasoline Furnaces for plumbers’ and 


tinners’ use, Paint Burners, Gasoline Burners, etc. 


weciaiietien acces, : : sa°SEND FOR CATALOGUE.“@8 


THE SCHNEIDER & TRENKAMP CO, Cleveland, Ohio, 


ORICINATORS 


Time & Labor Saving 
MACHINES 


—— TOo—-— 
















Reduce Cost 


— or — 












Nos. 1 & 2 Planer and Smoothers. Variety Saw. improved Saw Bench—Six Sizes. Manufacture. 


18 and 24 inches wide. 


THE HBGAN COM yY, 


NOS. 251 TO 271 WEST FRONT ST., CINCINNATI, OHIO, U. S. A. 


Builders of the Largest in MA 4 i | ER 
- Line of Late Improved « 
Double Fnd Wood cathe. 


16, 18, 20 and 24-inch Swing, with floor stand. Send for Catalogue and Prices. All Machines Tested and Tried before Shipping. 















































—— THE — . s] LN *e 
Detroit - Sight-Feed FREICHT AND! PASSENCER Oe sz MTT TY 
mess. 
LUBRICATORS. me fF 2 8 
(Gates and Seibert pat’s) - a sae eG = 
Are pronounced the best ? = $ a: DAZL2O 
by ssery tien 40,000 * 5 s 8 ~ 0 b 5 
sers. ODM = 
Simple in operation and _ : . 5 3 +s Zz 
oiwere reliable. , ES SO 2 o 6 o% eae $ 
A lubricator sent on 30 BBQ Ear 
days’ trial to responsi- L S. GRAV & N ’ < £& ~ e< & to & 
rwouid ot take five . os Recheater. WY. |" oes 
times the cost of my Sms: & 
times the cost of my Corner Center and Frank Streets, Rochester, N. Y. ee 8g 8 
get anether, is = s e 0 ‘ 
statement often made = s 
: : x by users. Send for cir- New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. a eS 
‘ea Y . cular and price list. 
ge SEND FOR OUR CATALOGUE. 
: Detroit Lubricator Co., 
164 Griswold Street, Detroit, Mich., U. S. A. ET Y ics: pate 
ee eae een 
& PARKER & MEIKLE, RELIANCE SAFETY 
~ ; " ‘ Water OColumns.t @ 
) x EF It pays to keep posted. Many 
Ny e T R one "4 PE of the lerger corporations = 
y : i “a OO ey pee f,. pro cae to 
~~ scar e oldappliances,and adopt 
FO U N D R Y High and Low Pressure, and Exhaust Steam Heating. All Sizesof Pipe Cutting ee There r olce, 
m ELEPHONE 212 a Specialty. Jobbing promptly attended to. S@Telephone 2260. trated = Amal list. AELIANCE GAUGE co 
29 SHERIFF Ss] aoa oe rs a 
\llS Water St. - CLEVELAND oO. 827 Sheriff St., Cleveland, 0. 
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Hartman’s Patent Inside Sliding Window Blind 


is the most 
= ee 4 Blind 
n America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
it, style, con- 
venience and 
economy. 
Net Complicated. 
The Only 
Blind that is 
furnis’d with 
an automatic 
Burglar - Proof 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 
may save you 
many times 
the cost of 
blinds & per- 
haps Ife also, 
and the only 
blind that 
gives entire 
satisfaction. 
Thousands 
are in use. 
Agents wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


HARTMAN & DURSTINE, “%y%2 Otero." 
VICTOR COLLIAU, 


Sole Manufacturer 











OF THE 


mi Improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS : 


287 Jefferson Ave. 
DETROIT, MICH. 


McMyler Manutacturing Co., 


180 COLUMBUS STREET, CLEVELAND, O., *__ 
Sole Manufacturers of the 


MeMyler Patent 


REVOLVING 
STEAM 


Derrick. 


co. Also peneratenete- 
ing and Convey- 
News, ing Machinery, 
Ore & Coal Buck- 
ets & Dump Cars. 


INDUSTRY FILE WORKS, | 
A. & H. Gough, Props., 


Manufacturers of 


Files Rasps, 


Equal to the Best English 
~ File. 


ee. rm pannanariir’ 
‘ 


 peentisrat 


| 
| 
| 
| 
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OLD FILES RE-COUT. 


All Kinds of Job Grinding. 


OFFICE & WORKS, 

48 COLUMBUS ST,, 
CLEVELAND, O. 

C.GOUGH Manager. 


SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 

Drill Presses, Scroll- 

Saw Attachm’ts, Man- 

drels, Chucks, Twist 

Drills, Dogs, Calipers 

etc. Lathes on trial 

Lathes on payment 

Send or catalogue of Outfits for Amateurs or 
Artisans. Address H. L SHEPARD, Agt.. 

124 Fast Second St., Cincinnati, O. 


Ss. T. W. Ejector. 





* 





For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send for 
j »rices. 


JAMES JENKS, 


Detroit, Mich. 





Palmer’s Gear Cutting Attachment 


CAN BE USED ON ANY SCREW-CUTTING 
LATHE FOR 


Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


€07 Market St., PHILADELPHIA, PA. 


THE MEYER’S ORIGINAL 


‘Live Steam Feed Water Heater 


LIME EXTRACTER AND PURIFIER. 


Does away with boiler repairs. Keeps boilers free 
from scale. All steam users need them. 
For information apply to 


COX & MORRISON, 


Wheeling Boiler Works, 
Wheeling, W. Va. 





SUPPLY From 


{TIT a Sg El 0777 


rN 





G. W. STOCKLY, President. . J. TRACY, Vice-President. W. F. SWIFT, qey & 
J. POTTER, Treasurer. . S. POSSONS, Supt. W. J. POSSONS, Asst. Supt 
8. M. HAMILL, Jr., Assistant Secretary. 


THE BRUSH ELECTRIC CO. 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, EvTc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 Brush Are Lamps now in use. Self- 

Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CoO., 


CLEVELAND, OHIO, U. S&S. A. 





@a Agencies Everywhere. 


IRON CLAD PAINT CO. iron cia Paintco. 


Factory, 76477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 
CLEVELAND, OHIO. 





And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

as FURNISHED both Dry and 
“S° Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


Trade Mark Patented, 





Cuyahoga Manufacturing Co., 


MANUFACTURERS OF PATENT 


B@) BURGLAR ALARM DOOR KNOBS 


—— AND-—— 
Burglar Window Alarms. 


Cheapest, most Reliable and most durable Burglar 
Alarms on the Market. 


Grand Arcade, Cleveland, 0. aa Agents Wanted. 


THE - ARMSTRONC - PURIFIER, 


ess ——WITH-— 


EXHAUST HEATER COMBINED. 


Purifies the feed water by means 
of the live steam, and heats the water 
up to the boiling point by means of 
exhaust steam. 

A full description of this heater, together 


with a valuable treatise on steam boilers, 
sent to any address free of charge. Address, 


Armstrong Bros.. 
SPRINGFIELD, OHIO. 








PRIGHT DRILLS. 


20 to 42 inch 
swing, with 
both worm 
& lever feed 
self feed and 
back geared, 


BARNES’ 
Patent En- 
gine Lathes 


BARNES’ Water 
Emery 

Tool Grinder, 

These machines 
have advantages 
not found in others 
of this line. 

It will pay parties 
desiring to purch- 
ase or know more 
ahout them to send 
for full description 
and priccs to 


é 


BARNES’ PATENT 


W.F.&INO.BAENES C0," 


827 Buby St., 





The Goodrich Folding Bath Tub, 


Greatest Invention of the Age 


Complete in all requirements, is 
delf-Heating and Folding, 
When not in use occupies 
space on floor less than two 
feet square. Can be used 
in any ordinary bed-room. 
For full descriptive circulars 
and prices address 

Mich. Bath Tub Co., 
Homer, Mich. 





A section of our new Steam Pipe Casing complete. 


A. WYCKOFF & SON, 


Elmira, N. Y. 


Patent Steam Pipe Casing 


For Underground Steam Pipes. 


Send for Circular and Prices. 


Two staves removed to stow the lining between 


the inside and cutside staves. 





UNIVERSAL RADIAL* 


| RADIAL DRILLING MACHINES 


= ==. THREE DESIGNS. SIX SIZES 
| EMBODY ALL DESIRABLE FEATURES 


| "4 PRICES$450 22% UPWARD 
art UNIVERSAL RADIAL DRL 





Steam Jet Pumps, - From $4.00 up. 
Automatic Injectors, - ™ $5.00 up. 
High Lifting Injectors, $6.00 up. 
Shafting, Hangers,- - “ $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO. CLEVELAND, 6. 





Manuf 


oo 


CLI 


Blooms 6 
Bat 
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raE Sweet «Kk CrlLAREHE. Co... Marion. Ind. 


Manufacturers of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. 


Hardware Specialties. 


Also manufacturers of Curry-Combs, Hardware and Saddlery 
sae Write for Price List and Catalogue. 





CLEVELAND ROLLING MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel O 


Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, G 


alvanized and Black 


Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





~ McNEIL'S BALANCED 
Charging Barrow. 


AUTOMATIC DUMP. 





For Blast Furnaces, Gas Works, Etc. 


Cc. C. MCNEIL. Akron, O. 


Send for Barrow Circular. 


H. N. HILL & CO. 


Manufacturers’ Agents’ for 


BoILER TCBES. 

PLaTE S: FEL. 

BoILER RIVETS. 

N. RwAY IR N RIVETS. 

SMOKE STACK AND GASOMETER RIVETS. 
BaR IRON. 

BAR S1EBL. 

STEEL AND IRON ANGLES. 

Su-Et IRON. 

SHEET STEEL. 

RaILR°AD AND BOAT SPIKES. 
WkOUGHT IR N PIPE AND FITTINGS. 
PULLEYS, HANGERS AND COUPLINGS. 
B amS AND CHANNELS. 

STEEL RAILS A D VCaSTINGS. 
GALVaNIZ' D SHERT. 

Po«T4BLE FORG?S. 

RAILROAD AND MACHIS'‘S’ SUPPLIES. 


813 PERRY-PAYNE BUILDING, 
Te‘ephone 95. CLEVELAND, O. 


PITTSBURGH & WHEELING COAL C0., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 3,000 tons daily. 


Office, 29 Mercantile Bank Bullding, 
CLEVELAND, OHIO> 
Lake Shipping Point, Lorain O. 
Tas. PATTERSON, Sales Agent 


Garvin Machine Go. 











Ss 
$1003 


souipoem Surjim ‘sssued ‘sayy * 


_ANjOPyNULUL JO SpuUry [Te 103 $]002 PeIDad 
S124JOM UOII PUL SISIUTYOVU JO SJoINIOVsNUE 





*19p10013 
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UNIVERSAL MILLING MACHINE. 


Gear and Rack Cutting, Milling and 
Index Drilling to Order. 
Laight & Canal Sts, NEW YORK. 





VAN DUZEN’S 


STEAMsETPUMP 


prot MILLS, FACTORIES, SHOPS, ETC. 
re Hevating and Conveying Liquids. 
ov Emptying Pits, Sinks, Cesspools, etc., 
andas a Fire Pump. 
10 Sixes. $7 10875. Every Pump warranted. 
rit tr Descriptive Pump Circular pq 


VAN DUZEN & TIFT, CINCINNATI, O. 





IRON AND STEEL MARKETS. 


PIC IRON. 


CLEVELAND (f. o. b. cars, four months): 
Bessemer, $25 30; No. 1 Foundry, §20 30; No. 2 
Foundry, $19 30; No. t Gray Forge, red short, 
$18 80; No. 2 sray Forge, neutral, $17 30; No. 
1 American Scotch, $2030; No. 2 American 
Scotch, $19 30. 


CHICAGO (reported by Messrs. Rogers, Brown 
& Co.): S uthern Coke No. 1. Foundry, $19 75 
G@20 75; southern Coke No. 2 Foundry, $19 25 
@2o0 25; Southern Coke No.3 Foundry, $18 75 
@19 75; Southern Coke No1, Softeners, $19 25 
G20 75; Southern C ke No. 2, Softeners, $:8 75 
Gi9 75; Ohio Silveries No. 1, $19 25@20 25; 
Ohio Silveries No. 2, $1900@ 1950; Ohio 
Strong Softeners No. 1, $21 25@0000 ; Ohio 
Strong Softeners No. 2, $2050G@:000; Lake 
Superior Charcoal Nos. 1 to 6, $23 00@23 50; 
Tennessee Charcoal No. 1, $22 00@22 50; 
Tennessee Charcoal No. 2, $21 50@2200; 
Southern Standard Car Wheel, $26 00@27 00; 
Tennessee Standard Car Wheel, $22 00@2250; 
Hanging Rock Standard Car Wheel Cold 
Blast, $26 00o@28 00; Hanging Rock Standard 
Car Wheel Warm Blast, $23 00@25 00; Old Car 
Wheels, $00 oc @oo oo. 


CINCINNATI (reported by Rogers, Brown & 
Co.): Hot BLast FouNDRY—Ohio and South- 
ern Coke No. 1, $18 <o@I9 00 ; Ohio and Southern 
Coke No. 2, $18 00@18 50; Ohio and Southern 
Coke No. 3, $1750@18 00; Ohio Soft Stone Coal 
No. 1, $18 50@19 00 ; Ohio Soft Stone Coal No. 2, 
$17 50@18 50; Hanging Rock Charcoal No. 1, 
$22 00@23 00; Hanging Rock Charcoal No. 2, 
$21 00@22 00; Tennessee and Alabamba Char- 
coal No. 1, $19 50@20.0; Tennessee and Ala- 
bama Charcoal No. 2, $1850@1900. ForGE— 
Strong Neutral Coke, $17:0@17‘0; Mottled 
Neutral Coke, $16 75@oo 00; Cold Short Coke, 
$i7 0o@00 00. CAR WHEEL AND MALLEABLE— 
Southern Car Wheel, $23 00@2400; Hanging 
Rock Cold Blast, $22 00@25 00; Lake Superior 
Malleable and Car Wheel, $23 00@25 oo. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (new 
classification), $18 75@19 25; Southern Coke 
No. 2 Foundry (new classification), $18 25@ 
1875; Southern Coke No. 3 Foundry (new 
classification), $17 7;@18 25; Grey Forge, 
$17 25@17 75; White and Mottled, different 
grades, $1000@1700; Silver Grey, different 
grades, $16 75@17 75; Southern Charcoal No.1 
Foundry, $18 75@19 75; Southern Charcoal No. 
t Mill, $17 50@18 00; Southern Car Wheel, 
Standard biands, $23 50@2450; Southern Car 
Wheel, other brands, $19 2 Gat 75; Hanging 
Rock Coke No. 1 Peamiee, ie 75@19 25; Hang- 
ing Rock Charcoal No. 1 Foundry, $22 0@ 
2250; Hanging Rock Cold Blast, $24 00@26 00 ; 
Hanging Rock Warm Blast, $00 oo@oo oo. 


LovISVILLE (reported by Hall Bros. & Co.): 
Hor BLast FouNDRy—Southern coke No. 1, 
$18 25@.8 75 ; Southern coke No. 2, $18 00@18 50; 
Southern coke No. 3, $17 50@17 75 ; Mahoning 
Valley (Lake ore mixtures), $19 50@20 00; 
southern charcoal, No. 1, $18 50@19 00; South- 
ern charcoal, No 2, $18 00@18 50; Missouri 
charcoal, No. 1, $19 0co@19 50; Missouri char- 
coal,No. 2, $18 75@1y 00. FORGE—Neutral coke, 
$17 00@17 50; Cold short, $1675@177<0; Mot- 
tled, $15 So@16 oo. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $2350@ 
24 $0 5 Southern (other brands), $19 50@20 50 ; 
Cake Superior, $23 00@23 50. 


St. Louis (reported by Rogers, Meacham & 
Shields): HoT BLAast COKE AND CHARCOAL— 
Southern Coke No. 1, $19 50@2000; Southern 
Coke No. 2, $19 oo@19 0; Southern Coke No. 3, 
$18 50@19 00; Southern Grey Forge, $.8.@ 

850; Southern Charcoal No.1, $20 50@21 50; 
Southern Charcoal No. 2, $20 00@20 50 ; Missouri 
Charcoal No. 1, $21 00o@21 50; Missouri Charcoal 
No. 2, $2050@2100; Ohio Softeners, $20 50@ 
2150. CAR WHEEL AND MALLEABLE [IRONS— 
Lake Superior, $24 50@25 00; Southern, $22 00@ 
2450. CONNELLSVILLE CoxE—East St. Louis, 
fo oo; St. Louis, $o oo. 


BUFFALO (reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong, 
No.1 Foundry, $21 50@00 00; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $20 50 
@ooco; Niagara No. 1, $21 so@oo 00; Niagara 
No. 2, $20 50@v0 00; Niagara No. 3, $19 50 goo 00; 
Ohio Softener No. 1, $20 0@20 50; Ohio Sofener 
No. 2, $19 oo@19 50; Lake Superior Charcoal, 
$24 oo@co 00 ; Tennessee Charcoal, $23 co@oo 00; 
Southern Softener No. 1, $20 50@00 00; South- 
ern Softener No. 2, $20 oc@oo 00; Alabama Car 
Wheel, $26 oo@o0o0 00 ; Hanging Rock Charcoal, 
$24 50@00 00, 


DETROIT (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 
$22 50@23 50; Lake Superior (coke) Bessemer, 
$23 50@24 50; Katahdin (Maine charcoal), $26 «0 
@26 50; Lake Superior Coke, Foundry, all 
ore, $20 50@21 50; Lake Superior Coke, For nd- 
ry Cinder Mixed, $20 00@2) 50; Standard Ohio 
Black Band, $29 00@2100; Southern No. 1, 
$20 50@21 00; Southern Gray Forge, $19 00@ 
19 50; Jackson County (Ohio) Silvery, $19 50@ 
2000; Old Car Wheel, $21 00 22 00. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $19 s0@2000; No. 2 Foundry, 
$18 s0@19 00; Grey Forge, $17 75@18 00; White 
aad Mottled, $17 017 5 i Warm Blast Char- 
coal, $20 00@24 00; Cold Blast Charcoal $25 0o 
@29 00; Bessemer, $23 00@23 50. 





MERCHANT IRON AND STEEL. 







































































Flat Bar. 
1 to 4 Dy H_ tO 1 ANCH.........cccccrrrsccerereeeseeses 2 00 
4% to 6 by % tor1inch 2 10 
1% to6 4 1% to 2 inch 2 40 
1% & 1H% Dy H to H iNch........cccccceccressseseeees 2 10 
1 &1% by % to % inch conn 20 
%, Mand & by H to % inch havvacenevcasdecsevectueil 2 40 
Round and Square. 
1 to 1% inch 2 00 
OA eras tess i cescvescenesivetscereseseven aevcele 2 20 
2% to 3% inch 2 50 
3% to 4inch...... 3 00 
4% to 4% inch....... +03 50 
A: WET ME scaes iensosenusnveannee osascutcnehsansasennenseen 3 7° 
Oval. 
Bs OUR SA BIE ness nsoscnccuictnsesesesescenssnsnotibunbeoend 2 40 
er We Oi SE eiadccs onivescscuscenensesetpnaapeaianaenneess 2 60 
| ae -.2 80 
% +3 20 
Half Oval and Half Round. 
1% to 31nch 3 10 
% tor inch 2 70 
i 7 eee 3, 20 
aves Sencees sevoesececoounssneenesl SD 
x% om 5 co 
Heavy Band. 
1% to 6 by % and 5-16 Inch.............ssecssesseees 
t to1y% a end an ¥ 
\% to % by ¥ and 5-16 inch... oles 
4 to % by & and 5-16 inch.............scccsecseeeees 
Hoops. 
1% to 4, Nos. 13 to 15. 2 8 
TH OS, IUGR. 10 66 16 ..60cc cccccseccovene coescesccseceses! 2 90 
1% to2, No. 19 3 05 
ve 7 of See 3 10 
1\% to 2, No. 21 3 20 
1% to 2, No. 22..... 
15-16, 1 and 1%, Nos. 13 to 15 ps conppnescoontenssenecs 3 00 
15-16, 1 and 1%, Nos. 16 to 18... 3 10 


15-16, 1 and 1%, Nos. 19 and 20 
15-16, 1 ANd 1%, NO. 21..cecsseeeee +3 30 
15-16, rand 1%, No. 22 7 

KH, Nos. 13 tol 





13-16, Nos. 16 to 18... 
13-16, NOS. 19 And 20.........0000 

19°16, NO. BI .ccccccccccccccccsoseccsccecscesecsoncecssoes coves 
13-16, No. 22...... ee eagieaneae 
3). Nos. 
x. Nos. 
%, Nos. 















s+ee4 00 
11-16, NOS. 13 tO 15.......00000+ +03 70 
11-16, NOS. 16 tO 18......0+. +3 9O 
11-16, Nos. 19 and 20 4 00 
11-16, No. 21 ae A ee -4 Io 
RP Es Oiicessnceses 'coonce concsuntenuesocenncene eqneneton 4 20 
Bh, PUOB. £3 EO BS cccoceccoccseccesssces 00 seee4 00 
ie, eI EE OD TREE. os cceabusdensvennanpaeunese +++4 20 
is IN. INNING so cccnndsecansuanoudanbesasbeuchnesenines 4 3° 
Wy BU Bi seccecccesscscencsesscsonsvepsnsovnnnsesassesesenceses 4 40 
%, No. 22 +4 50 
%, No. 23 cocceeve ° ++-4 60 
Light Band. 
SE 0eb 6 Fie SE 00 Bet BM iiicesccconsesecsecicivinsscosnete 2 50 
De OG Oe BHO. BT TINE BB vcccccccceseccesenssseasenccce 2 60 
SS 2 €0 
1 to 1% by Nos. 11 and 12........... 2 70 
% and 13-16 by % to 3-16 in........ 2 90 
% and 13-16 by Nos. 11 and 12. +-3 00 
¥% and 11-16 by % to 3-16 in..... +3 20 
¥% and 11-16 by Nos. 11 andr 3 3? 
% and 9-16 by % to 3-16in. .. 3 50 
% and 9-16 by Nos. 11 and 12.. 3 60 
Bet Se Oe SE BI asc nusshed soncnnshonsa nunasabesaon 3 80 
MEE BRON, OR WIREE FOL casnsccccnccnnccaconepsiaccescossseen 3 90 


Wagon Sox Iron. 


% inch, beveled edge, by Nos. 11 and 12......3 00 
% inch, ye 2 ye 13 and 14. ....3 20 
¥% inch, 11 and 12......3 30 
¥% inch, ” si = 13 and 14...... 3 50 


Sheet lron. 


No 
No. 
No. 
No. 
No. 
No. 
No. 28 





Iron Boiler Plates. 


Tank, & inch and heavier 
C No.1, - - 












CH No.1 bd - 

CH Flange, “ ” 

Extra Flange, = 

Solid Fire Box a 

Steel Boiler Plates—1-4 in. and Heavier. 
TA K......cccccsce-00 cvcoscccscccsevesese sce coneseee eeseescces 3 00 
Shell 3 40 
Flang 3 70 
DERE SIO FURR BCs occsncenncnscncesqasecssscenssssenegnseness 4 10 
RI TNs cacedsonssonennsnessanencovaesincnenstzoccesonessecesns 4 80 

Above includes plates 90 inches wide. 

RR ae ¥%c DP extra 
96 to 100 in. wide..... c - 


100 to 104 in. wide.... 1c - 
Ain Tb SO Gils Ti icenes sescentienintaeanmeonccesanind special 


American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Is 
5 00.2 fee, SepCR RIGS. cc ccescccncnsccccncoccscnscsesescncess@D 
B26 C0 TE 1D § —™ —cecccerrreccccccvcescccerecccccoscoeeas 
7-16 to % and 2% to 3in enceseesesacsoocncees 10% 
BE OO A Siicsncnscantnsscersonconancsdsansconeseenses a 
to 11-16 and 44%.... cse.0ee 10% 
BO CO 6 iiscccacrcosscesccccccenensces 11% 
¥ tog32 and 6%to7in cone 
$56 Md .ncccccrcrccccsscorscccceee socecccscscocecsosoese eeveecscore 14 


Fiats. 
cts. Bs 
2 to 916 wide by 2 to Jf thick.........cccsrcrrereeee® 





Bessemer and O. H. Steel. 





Cutter Shoes, tapered and burr. sid 
English Tool Steel. 





Burden Boiler Rivets. 





, %, 11-16and X inches diameter... 
ridge %, %, 11-16 and % inch diam... 


No. 1 R. R. wrought scrap..........0+0 
No. I wrought scrap 
No. 1 Machine cast scr 








14 00 

















I iicasdnssnecrcnrissctsssinadhinininamintetdintenate 26 00 
po ee ee 16 00 
Wrought turning (free from cast)........... 14 00 
CG er iisdcransers costes tyscasinees ase . 10 00 
Uncut wrought iron boilers.. 13 00 
oe ERE Ee 15 00 
Grate BOIS... ccccessscccccesscce 3 50 
Pipes and flues (Clean) 14 00 
Tank iron sooee 14 CO 
Hoop and band iron.............s0088 cplaransesses 14 co 
ree 10 00 
Wrought drillings 12 00 





Malleable iron 


Heavy yellow brass 
Light yellow brass 
ok ae 

2 i | Oe ES 

Heavy Lead seee 3% 











DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron. 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g 
CLEVELAND, O. 





TUTTLE, OGLEBAY & CO., 


Commission Dealers in 


rrom = Ores. 
FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCK, 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


Tron Ore, 


Perry-Payne B’ld’g, Cleveland, O. 


THE CONDIT-FULLER C0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 


Pickands, Mather & Co., 
IRON ORE - .- 


— AND— 


PIG IRON 


Corner Bank and Superior Streets, 
CLEVELAND, O. 


E. C. POPE, 


COMMISSION DEALER IN 


[ron Ore, Pig Iron 


AND METALS. 
Cleveland, - 











Ohio. 





H. P. Hussey. Geo. H. Pomeroy. 


HUSSEY & POMEROY, 
EXCLUSIVELY PIG IRON, 


Strong Penotry and American Scotch 
Irons, Gray Forge and Bessemer 
Irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O, 
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MACHINERY SUPPLY MARKET. 











Anvils. 
FE f . | 
WO Fee ecanoecees ect snbabinnigbnduvink om cxeoverontanete ies B os 

Bellows 

’ | 
Blacksmiths { Bullock’s.. 
DING vives ccnddbimannwenesatinae saneul dis 4 
Pio veecenscnvasecetnimncateloonits ectened dis 10@50 

Belting. 

Boston Belting Co’s standard..... .dis 70& § 
* a Da - extra........ dis Soh saone 10 
- s ©: . MR anscenciovvsesecssevenees 855 
Hlayt’s Ghort LAP...cccrecscsccccccsvcccescovesccseees dis 45 
Cleveland Rubber Co. extra standard dis 60&10 


Shultz Raw Hide Leather Belting, single, 

































Misdiidbdbcusisinusnassnscnebsidubiinia vibiouabib~westen dis 35&5 
Shultz Raw Hide Leather Belting, double, 
and Light Double.........cccccccesceoees.cooes dis 35&5 
Standard, oak tanned............ccsseeeeeees dis 
Alexander Brothers’ pure oak tanned. ...dis 45 
Blowers and Exhausters. 
B. FP. Slurtevawt’s......cccccce sevccvrecrececcececovees dis 20 
Boston Blower Co.,........sssesseeseeeee penconseed dis 35 
REID ccccececeoesvons<capapquesecnonecsonesoosesseenese pee dis 35 
Borax. 
sevonsceversssscos EN FO | 
Chalk. 
SEI ciniicesiniiiedetensscssubebsemioeeineniel stelties A $8 50 
White Crayon................. 8 gross 12@12% dis ro 
SN isctsciulnavnssapeispunnie: Gabdestasessibied davddieenbtel dis 70 
Sie dnsnuseniesesuinnanigibiapeanndnininesuiivencen sneeees Ais 85 
Chucks. 
Cushman’s 4 Jaw Independent.................dis 45 
r Combination............... secceeseeee GS 40 
se Geared Scroll dis 30 
“2 2 Jaw Brass Workers. ........... dis 30 
a | seca dis 35 
Wescott’s Scroll Combination. ove dis 30 
ve Independent...........ccrscserresseees dis 45 
ee Little Grant Drill... dis 30 
Herton’s Wet vernel........cccccccccscccsce scoscaccooed dis 40 
Me Inc ependent...............scseccsccscee dis 45 
National Combination. ...........ccceeeeeseees dis 40 
Sweetiand ” ibdecsen dis 40 
Skinner #6 =—=-_—_—cecceceee cosecen dis 40 
” TeGenenGemt......cccccccessccccorcererseeses dis 40 
Almond Drill...... dis 25 
Morse OF setececcccsccecooseseces eccesesoecesooeoe ces dis 15 
OE cnccccccsccerers dis 30 
Cutters and Reamers. 
GICVOIARG 000.0 cscrcececcovecs eccesesscenescesocced dis 10@15 
Pratt & Whitney dis 10@15 
Bema... cccccccscoscosescorssscccccccccsscooced dis 10@15 
Brown & Sharpe, Milling Cutters........... dis 15 
” " Gear Cutters......... sceeereGi8 15 
Crowbars. 
Cast Steel.........cc.cccccee Suasaoneeeanntesechheneceeniiis Bb | 
Iron, steel points.............. peuneneconecebesaeey Obs 
Drill and Drill Stocks. 
Twist drills.................seceeeees caltacuaed dis s0&10 
Morse Taper and Straight shank to 
MET sckelicissas uioninvacauateciccieesaancet eis suboned dis 50&10 
Morse Taper and Straight shank Larger 
than re” wvocg bg opeotenweqoascescanoncese con enseescenesd dis 25 
Drill SOCKEetS.......cccccccesccecesccecscersereseees dis 25 
Standard ate dis so&10 
ES REE NE eves 50&10 
Emery. 
No. 4t9 No. 54to Flour, C. F. 
46 gr. 150. gr. F. FF. 
Kegs, # D....... 4c 5 c 2%c 
6 kegs # D........... 4c 5%c anc 
kegs # D.......... 4%4c 5c 3.¢ 
1olbcans,1ioincase 6 c 64%c 5 c¢ 
10D cans, lessthan 
Mts ccaspaessacsacnteesa’ 10 ¢ Io ¢ 7%Cc 
Emery Cloth and Paper. 

Barder, Adamson & Co.......sse-ceseseeeees dis 40@46 
H. H. Barton dis 40@46 
Emery Wheels. 

Det roit.....ccccccccccrosccccccseee wovesccecseeesesoces dis 55@60 

Norton’s 

MII scsciccsicosstenctateccccceesdncecocseseens ssennand 

oe a Stone.......0000 

EEE rice ccnccosevasdacooeseson 

WCB occccseccecccssccosescccccsccesessenesoscses dis 15@20 

+ a Seatamietindasss dakhnasesiasoed ...dis 10% 337 

Northampto...........cccecceseeseeee cveee 8 55 
te secenkaneareimeniian dis 65@70 

_.. ae onsen 

WHIGRMICE.. coccccccccccccorccscososesescsscossesceses dis 10&10 





Jack Screws, 
eee ate Or. Tia e . ccssasencovensecsanecsccesecd dis 70 


Nuts and Washers. 


Size of boltinches &% 5-16 % % %& % 1 
BRT. 00 cccccccccesesnes 8 7 5% 4% 4 3§!@© 3% 
Hexagon .... 46 5% 5% 5 
»,) ee 9 7 5 4% 444 
In lots less than 100 bs, ® B add Xc.,1 
boxes add ic to list. 
Nails (wire.) 


List July SA, Bi cacansnerncacss sascnecanagensiile 90 GEO 
Standard Penny Nails, # keg card rate 

ROT SEEN sececansnonnien $2-3° 

Less than car lots$2.40 

Oilers. 

nent ONIE UM. 1. ashc cee amaahibssdtacsasanctaiateanennana’ dis 60 

NR IN No a, a cnsimphssainaboia’ dis 50 

Malleable (Hammer’s), No. 1, $3.60; No. 2, $4.00; 

No. 3, $4.40 # doz dis 10@10&10 


Packing, Steam. 


INE DIOR CUINEP UND. nso sonnsenansseesasenecsenl 
American Packing Hemp au 

Russia Packing " 
Italian Packing “ 
Plumbago Piston... 
Morrison’s “ 














COO ee eee eeeeeeee enone ereneseeeseeees 





scelsior Rubber 








Picks, 
Railroads, P) ee 12 dis 60 
= to7 Bs. $13 dis 60 
Pulleys. 
Iron Pulleys, Walker L18t................ces000+ dis 45 
leys. ova’ 55 












ests. 
\\ ABs 





Improved Screw Cutting 
E FOOT AND POWER 






LATHES 


Drill Presses, Shapers, Band, Circular and Scroll Ny) 
Saws. Machinists’ Tools and Supplies. Lathes \ 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY CO.,(W_ [| 


164 West Second St., CINCINNATI. 0. 














si Diamond 


No.1 Handles.... 
No. 6 3 


Perfection 


eeeee 


Excelsior Saw Too 





“ 












dis 50 

Iron, Ordinary, Cooper’s Block and Carriage 

PPE OMNI BV iceivsarccsstinsseosessedenannceciial dis 50 

Copper dis 50@50&10 
: Rope. 

Manilla, % inch and over..........c.ccc00000 8 Disk 
Sisal, 3 inch and Over .........ccccccsessesseeee 8 13% 
Sand Paper. 

SK ae een dis 40@40&10 
~ ahve ae ge debnecuebsdieiioveiseiened m4 4°@40& 10 

ew Englan | ae ecisiessd 8 10 
Barton’s Garnet......... ——e 
Saws. 

Disston’s Circular. dis 45 
ws MINNIE <ricasabenUuniinegnagpeteneee, aibennseeens dis 20 
T Net 
Hack Saw Stubs dis 20 
- we dis 20 
zy = RS pecownonessnnd dis 20 
Saw Swa dis 20 
ei ge TS ee dis 50 
= Mill, Mulay and Drag Saws..dis 40&10 
” NPRPEE WIEN cntndets unocesuen snccnaced is 40&10 
” Silver Steel Diamond 

Cross-cut Saws.............. dis 7oc per ft 

" Dexter Cross-cuts.. .dis 





eovceeunia 


ef Tuttle Tooth Cross-cuts..dis 25¢ 
" One-man Cross-cuts......... di 


Screws. 


Wood Screws—List Jan 27, 1889. 





®@Send for Catalogue D. 


Webster, Camp & Lane Machine Co. 


MANUFACTURERS OF 


Mining Machinery, 


Improved Band Friction 
Hoisting Machinery, Geared 
or Direct Acting, for round or 
at rope. 


Wire 


#2 oe! 


(aa 


iy 


| 


Rope Haulage 
Machinery, 


‘Endless or Tail 
Systems.) ¢ 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Rope 
—— > 


ee 


Automatic or Slide Valve Steam Engines, Sheaves. 


Cages, Buckets, Etc. 
134 N. Main St., AKRON, OHIO. 























2 3.  k a dis 50 
Round head iron dis 40 
UE INE MEIN onc ccncncccCcwccacasacsdbeageoss eonetd dis 45 
Round head brass dis 
Square ~~. moccccccceecccccceceecescocececoceccoseseonces dis Fo 
Hexagon BE: dis 60 
oly i ie eenintien dis 70 
Machine, flat head, iron..............ccccsoseees dis 55 
Machine, round head, iron..................0.00 dis 50 
. Bench —s a 

AE OF CORCK....2. cecccccsccsccscocecse +e Gis 75@75&10 
Coach, patent gimlet point........... PI ae 75 


Shovels and Spades. 


Ames’ list November 1, 1885..........c00seseseee 
CT RRR ee aan oe d 











Kand% “ | 16c@27c 
) 113¥G¢ 


Vi 











No. 36 d ‘ 

2-Ply Hemp, & % Ib Balls (Spring Twine 

3Ply ‘ 1 Balls... ...... oe > 
3-Ply ‘“ 1% } Balls............ 11@11kKe 
Cotton Wrapping, 5 Balls to D............... 15@16c 


808. 


Improved Wood-Working Machinery. 





Hussey & Binns, railroad.....................di8 8.00 
Taps. 
Savio. . Hand and Hat to ¢e...iom A FU Lk. LIN E--LOW PRICES. 
rpenters’ - PM wontoesased is 50 

ae Whitney ‘ « newiist gin 22 | Planing, Matching, Molding, Tenoning, Mortising, Boring, Shaping, Carving, Etc. 
ae Ka... ee Complete Outfits. 
Stove Bolt Taps. SMEAR HE REE AG a ia Write for our New a (just out) and our Latest Price List. ae 

ulley Taps............ 00. 8 40 ention this paper. =. 

Twine BC. B. — 

No. 2, Flax Twine, x and 4M Batis...e@axe | FRANK & CO., 176 Terrace Street, BUFFALO, N. Y. 





- 





Annealed Fence, Nos. 8 and 9 
Annealed Grape, Nos. 10 to 14 













Stub’s. Steel Wire regular............ 

Wrenches. 
Coe’s gonvins, cash in ten days............... dis 50 
ee UII nc csssensnnncsasnsabe ocencened 
Agricultural.......... 
BECCTBBIGH ocaccceseccoescsnsensnscsnansessars dis 55&10,& 3 
Bemis & Call’s Combination ...............0008 dis 35 
Donohue’s Engineers. .........ccccccsesceeees dis 20&10 
Lamson & Sessions Engineers................ dis 60 
Billings & Spencer’s Drop Forged..........dis 10 
William’s se eS dis 10 
Alligator * a EP dis 40 








emege | 


NEADS dis 30 r if 
Maneer’s machimist.............0cccccsescccces dis 50&10 oe 
Wire. i f 

New List, Jan. 18, 1884 > a 
BAEASO BNA COPMET..... «00000 s<cccncsneconsesscens dis 20@25 .% 





IMPROVED 


Unique Automatic 
Steam Sight-Feed 


LUBRICATORS. 


Indorsed by Leading Engine Builders. 
_,,.Manufactured under strong patents, the va- 
lidity of which is acknowled a 

For Illustrated Pamphlet and Price List fully 
describing above, address 








se 5 UNIQUE LUBRICATOR co., 
70& 5 may, OO Mansfield, Ohio. | Lubricator for Station 


engines, pumps, 
Single Connec 


and all other small 


tion. 


Active Agents Wanted. Special inducements | 
offered Dealers and Jobbers. { 


ary Engines. 
Double Cnonection. 





















E ment. It 


besides 
p )ou from 15 
tract given 


fer you by 
mission to 


First 


u TROWBRIDGE 
: i Boiler Cleane”. 


Using no Chemic- 
als—nothing but 
Potatoes. 

It is no experi- 
keep your boiler 


and flues clean, 
saving 


per cent. of fuel 
A guarantee con- 


each sale. We re- 


Fond du Lac and 
National 
Banks of our city. 


H. T. Sackett & Co., Fond du-Lac, Wis. 





ESTABLISHED 1849. INCORPORATED 188.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


CIRCULAR, GANG, DRAG, MULAY & BAND 
SAW SS. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 
It will pay you to get our prices and'guarantee. 
66, 68, 70 and 72 Fort St., East, 
DETROIT, MICH. 


Mention this paper. 





will 





to 3» 


with 


per- 
the 


PA 


AVE R ¥ 
CO RRU GAT ED 


BUC KE 7 





CALDWELL PATENT. 
Ill., General Agent. 


“SPECIAL STAMPERS OF SHEET METALS.” 


We do Stamping and Pressing of Sheet Metals for 
allClasses of Work. Also Tinning, Galvanizing 
——y 1nd Japanning. Also sole manufacturers of 


Seamless Steel Buckets. 
Ask your dealer for the Avery Patent Seamless 
Steel Elev. Bucket. THE AVERY STAMPING CO., 


Successors to The Avery Elevator Bucket Co. 
Cleveland, 0., U. S. A. 


H. W. Caldwell, 131 W. Washington 
New York Office: 51 Cliff St., Hall & Near, Agts. 


Tc WNT. ..2£6 


st., Chicago 
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‘Term IRon Trapp Review. 
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Ww. S. COLLINS, 171 Broaoway (suite 24), NEw YorK. 
ALDEN SPEARE’S SON & CO., 3 Centrat WHarrF, BosTON, MASS. 
WM. PICKETT, SON & CO., 170 Laxe &7., CHICAGO, Itt. 


OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 


OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


TME AERATED FUEL CO., 


MAIN STREET, SPRINCFIELD, M 


FORGING, WELDING, BRAZING, MELTING, ANNEALING HARDENING, TEMPERING, STEAMING. 


REPRESENTED BY 
CHILION JONES, Gananogue, Ontario. 














G. M. SMITH, Los Anaetes,. Cac. 
KALAMAZOO SPRING AND AXLE COMPANY, Kacamazoo, MicHiaan. 
8S SEND FOR CATALOCUES. 








HARDWARE MARKET. 


Augers and Bits. 


ommon augers and pits 
NEI1]'S...coccocscccccrcccccccccocce 







large, $26 
Hollow Augers, Ives’.........scsses- eessesees 
Hollow Augers, Bonney’s Adjust. ® 

doz., $48 : ..dis 40&10 
Hollow Augers, Stearns’ Adjust. $ 

COZ., $48.....ccccccesccccocccccccosccccccssesseceess ag — 
Gimlet bits, common...... per gross $2 75@3 25 
Standard Bit Stock Drills.............. dis 10&5 
Ship AUgeTS....crecerreeeees eo dis I5&1I0@IS&10&5 

Axes. 

Makers’ and Special Brands— 


First quality... .ccccccccoscsccsocseseess Pdox. $6 25@6 75 
OQUROTS. cncceseosasocontnorscesernonscee guoeee Pdoz. $5 7 00 





eeeeeceee 












Bolts. 


Cast iron barrel DOItS..............ccccccccscccecees 
Cast iron shutter bolts, etc.......... 
Cast iron chain bolts........ ...... eae benseneed 











Carriage, common, new list 
Tire, common, NEW List.........ccccccccccoressecees 
Carriage and tire, Philadelphia pat- 

























TETR......00000 S$ 75&10 
Stove bolts.. ion dis 62% 
PLOW DOMtS...ccocccccccccceccrccces.ccececececssescosced dis 60&5 
MOCHING, cccccncnnsesctacesecesaces «dis 75&1 
FE SAEG << s0sckcuhinsadaanie aabaetsadamerneaaeiaaal dis 758&10&80 

Buckets, Klevator. 
Sookencasseceenenaannel dis 50&10 
Butts. 

Wrought brass...... peeinesceaninecananeusers soe Gis 75810 
Cast brass, loose joint............cseesee soeree his 3344 

Cast Iron— dis sok 

Fast joint, MATTOW........0..e0e0+ + 10&5@60&5 
Fast joint, Lc ee soeeesldS 10&5@60& 10 
Loose joint. .dis 70 
LQOOE 101006, SiR sessccsvessenssecouecees iaetneibseenied dis 70 
Loose joint, jap. with acorns....................dis 70 
LOOSE TM, BOOT sccisensercareccusesssrsess cacenesnena dis 70 
Loose pin, japanned acorn.............+ dis 70 


Loose pin, acorns, jap. plated tips 
Wrought steel— 
Wrought, fast joint, MArrow..........sseeeee 

Wrought, fast joint, broad........... i 
Wrought, loose joint, broad 
Table Butts, back flaps, etc............... 
Regular inside blind.....-...scsc0cscssssseeee 
RECT FE 
Loose pe sessaaeinesnavanehanpinimensnancecsnan ee a 
TiSGBAE FOIE Citi scisnconctdesasenensesnscocsenantesseccoal di 


Trace, 6%4-10-2........ ® pair 1.03 


Trace, 634-10-3........ ® pair .92 pso&k1o@so&10&5 | 


TTace, 7-10-2..........9 Pair I.11 
German Halter Chain, list June, 1887...dis 50&10 
German Coil, list of June, 1887..dis 5081 


Galvanized Pump Chain........ .....cesseeee 8 Ds 6 

JOCK COT EE csacccnncnencaccacceeconsond dis 75@75&5 

TRG CUE Osc cccsscenakcncassssenccees dis 70@70&5 
Chisels. 

Socket Framing and Firmet.....................di8 75 


Socket Framing and Firmer, Buck Bros..dis 30 
Socket Firmer and Framing, L. & 

Y, 9. MURMUR ciakstcasesssaecceoiere os dis 
Tanged Firmers 













Barn door, old patterns........... dis 10&10@70 
Climax, (Anti-Friction)............ s..0. sssserss dis 70 
Star dis 40&10@40&10&5 
Scranton dis 40 
Kidder’s Soa 1o@e0 
Terry’s Patent......... 5in., $12; 4in., $10, dis 50&5 
FOLSOM,» sasscaceisasaccorssseuavensernnsseebsarsienes dis 40&10 
MICHSIG’S...ccccocccas seseee Gis 30@30&10 


Horse Nails. 

No.10 9 8 7 6 
Ausable, ®Ib..23 24 25 26 28.dis 25&10@25&10&10 
SO SP BE Discsscemsccneectceneste dis 15 
° 


Horse Shoes. 


Burdens, Ot Geotetw...cacecosccssecsassessanees 8 keg $400 | 
R. I. Horshoe Co., Perkins’ Imp. at 
LRCEOSY ss ssassansbiansssnissacnannhs eansoananvocéal ® keg $4 00 

Mule Shoes, at factory...........sseesee $B keg $5 00 
Knobs. 

Bar 8S¢, Japanned aves peccess ® gross Soc dis 60&10 

Base, rubber im svceesecesesceesssers seers dis 7o&10&5 

Hemacite door knobs, new list.....dis 40&10@ 

SOOT: DATRMUE .cccossiss enccsesenesnisananand dis 65¢ 

Door Por, japanned.......cccccssssssssseees dis 75c@78ec | 


seeeeesh2 0O@2 25 


Locks, Bolts, Etc. 


P. & F. Corbear, Locks and Bronze Goods. 
Door locks, knobs and latche&..............++ dis 60 


Hecutcheons and keys 








Padlocks and padlock keyS...................dis 66% 
Bell pulls, mineral, porcelain and jet.......dis 60 


Bell pulls, genuine bronze................. dis 60&10 
Lever bell pulls, genuine bronze........ dis 60810 
Butts’, genuine Dronze...........ceceees i 








Butts’ bronze 
Store door locks and latches 
Ay BE 


Plumbs and Levels, 


| Standard list.. .............esee0 dis 70&10@70&10&10 

Pocket levels. ............ ++-is 70&10@70& 10& 10 

Davis’ inclinometers.................cccsseees dis 10&10 
Pumps. 

Cistern, best makers..................... dis 50&10@oo 


Pitcher spout, best makers dis 60& 10@60&10&10 
Pitcher spout,cheaper goods dis 70&5@70&10&5, 
Pokes, Animal. 











Bishop’s I. KX. Lu.......eeeseeees $B doz $6 co 
oS EES. ® doz $5 25 
Bishop’s Pioneer.. $8 doz $3 75 


Bishop’s American. 

















Rakes. 

Cast steel dis 65&5 
IE saccakccocvensunasessgsaegnicicecnoct dis 70@70&5 
Razors. 

Fi Mis OY, ME Cana is cccosvcnincsecanccssonneree dis 20 
Wostenholme & Butche 0@£...dis 10 
eae dis $9 50 net 
Scales. 

Hatch, Counter, No. 171............00000 $8 doz $21 00 
Hatch, Tea, NO. 161......ccc00ee soon PB Gox $6 75@7 00 
Chatilion’s Grocers 8 50 
Family Turnbulls................. seeeeeis 30@30&10 

Scale Beams, List of January 
12, 1882 dis 50& 10@50& 10&4 
Screw Dr vers. 
Stanley R. & L. Co.’s Varnished 
eae dis 65&10 
Stanley R. & L. Co.’s Black Handles..dis 60&10 
Sets interchangeables............... $B doz $18 dis 25 
=e Squares. 
RE ee ee 
Nickel plated...... ........eee, }ais 75&10@8o 
Disston’s try square and T bevels......dis 45&10 
Winterbottom’s try and miter........... is 308&10 


Tacks, Brads, Etc. 


New List, January 2, 1888. 
American iron carpet tacks all kinds 











| Steel carpet tacks all kinds.................. dis 70&5 
| Swedes iron carpet tacks, all kinds.....dis 70&5 
| QUPEKNES ATO GRCIS. «..< cocnesccoscesacescecssceseess lis 70&5 
Swedes iron Upholsterers’ tacks..........dis 70&5 
Tinned Swedes iron tacks................. .. dis 70&5 
Tinned Swedes iron Upholsterers’ 
SNMNMihdans shesch baskacapiannnannanscoascaans oseaecal di 
American iron cut tacks : 
CN I vececicancsiain cascenesasectincsoctncaceares 


Copper finishing and trunk nails...... 
ee rnc cnecersnccccesascccastavesciscd 
EE EE. 5 
Hungarian nails and miners’ tacks.dis 624&5 
Gimp ANG 1ACl tACKS......0000...sc0cscccesce co-ed dis 7085 
iis . tinned di 
Trunk and clout nails 










Chair nails....... dis 66&10 
Common and patent brad dis 66&10 
Tinned cap MEME, BRTID...0.00sccccccvvcccssocetll GO 








J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 








GEO. P. BURWELL, Gen’! Agt., 208 Superior 
St., Cleveland, O. 


St., Cleveland, O. 


A. D. BAITH, Special Agt., 208 Superior St., | 


Cleveland, O. 


R. D. BRIGGS, Special Agt., 208 Superior 8&t., 
Cleveland, O. 


J. E. WOLCOTT, Special Agt., Akron, O. 














E th 3 
yu 
al alt ee 
a ged — BECAUSE—— 
4 bes 
” E — DESICN is approved by all practical men. 
= was STRENCTH is ample where principal strains are, 
fal °35 DRIP CUPS are lifted free with ut spilling any oil. 
< “a4 ADJUSTING SCREWS are made a good fit. 
835 BOXES are easy to fit up and will not throw oil. 
pes | BOLT SLOTS are long enough for good adjustment. 
yi SIZES are marked on every casting. 
< namie 


Special Prices to the trade. TRY THEM AND SEE. 


SAMUEL C. TATUM & CO., 260 Water Street, 


CINCINNATI, OHIO. 


ALSO MACHINE-MADE PULLEY CASTINGS. 


Etuntineaston c& Lunt, 


OUICK RETURN 
Drill Presses, 


SPEED LATHES AND 
CRAB WINCHES. 








Send for Circular and Price 
List. 


13 Champlain Street, 


CLEVELAND, OHIO. 
B. BARRETT’S SONS & CO., 


MANUFACTURERS OF THE 


Barrett-Laughlin Car Box Steel Axles and Chilled Wheels 








Coal, Mining and Quarry 
CARS. 


THE BARRETT-LAUGHLIN 


CAR BOX 
Patented Dec. 6, 1887. 





a@-Send for Descriptive Circular and Price List. WOOSTER, OHIO. 


THE W. BINGHAM HARDWARE (CO., 


146, 148 AND 150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION 
Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 








Cc. A. BURWELL, Chief Inspector, 208 Superior | 


MALLEABLE AND CAST GAS AND WATER FITTINGS. 


| Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.’s 
} Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS. GROBET & ROTHERY FILES, ETC., ETC. 


Hulet, Holmes & Co. 


MANUFACTURERS OF THE 


_ a 
Eclipse Folding Clothes Bars, 


The latest and best Clothes Bars on the market. 
| Pick Handles from Second Growth Hickory. 














§ 
1 le 








Also manufacturers of 
These Pick Handles are 
made all sizes, and for beauty of finish cannot be excelled. Write for circu- 
HULET, HOLMES & O0.. 
Berza, OXIO. 








lar and price list. 
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Tixm IRON “Rapp ReviIEew. 











Classified List of Advertisers. 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (t) once a month; 
the double dagger (}) irregularly. 








PAGE. 

Animal Pokes— 

A. W. Bishop, Berea, O..........-..s.s00 evcceccenes 9 
Bath Tubs - 

*Michigan Bath Tub Co.. Homer, Mich.... 12 
Blowers— 

Buffalo Forge Co., Buffalo, N. Y.........-s.++ 19 
Boring Machines— 

*J. H. Osborne & Co., Union City, Ind..... — 
Bolts and Bolt Machinery— 


Hotchkiss & Upson Co., Cleveland .. 16 

a & Collins, Norway Bolt Co., Cleve- 
LAN... .corcecccoresesceeres 

*Seaton Mfg. Co., Cleveland................csssss0 o 


Brick and Tile Machines— 

D. J. C. Arnold, New London, O.........+....+. 19 
Beltings— 

Akron Belting Co., AKron, O......ccccceeeeee 9 
Belt Holders— 

*W. R. Santlev & Co., Wellington, O........ 9 
Bollers and Boiler Attachments— 


C. McNeil & Co., Akron, O.........seeeeee 
Sccerpeion Boiler Co., Youngstown, O..000 





16 
16 
Unique Lubricator Co., Mansfield, O........ 14 
Columbia Injector Co., Cleveland............... 12 
Penberthy Injector Co., Detroit, Mich...... 20 
Detroit Lubricator Co., Detroit, Mich...... tl 
Wm. B. Pollock & Co., Youngstown, O..... 18 
Alliance Steam Boiler Works, Alliance, O 16 
H. T. Sackett & Co., Fond du ‘Lac, Wis..... 14 
Bolt Cutters— 
H. B. Brown & Co., East Hampton, Ct...... 17 
Burglar Alarms— 
Cuyahoga Manufacturing Co., Cleveland.. 12 


Bicycles— 


Lozier & Yost, Toledo, O...........sccccsecsecseees 16 
Car Axiles— 

B. Barrett’s Sons & Co., Wooster, O.......... 15 
Chaplets— 


Forest City Machine Works, Cleveland... 11 
Charging Barrows— 

G. C. McNeil, Akron, O...........ccccceseserseceeees 13 
Coal and Coke— 

a & Wheeling Coal Co., Cleve- 





Cranes and Derricks— 
ne ler Manufacturing Co., Cleveland..... 12 
m. Tod ‘od & Co., Youngstown, _: ae : 18 
ener Foundry & Machine Co., “Har- 
MAT, O......cccrereercecssees 18 
Car Wheels— 
Bowler & Co., Cleveland.......... uismatioceousas an 
Clothes Bars— 
Hulet, Holmes & Co., Berea, O.....00ceeeeeee 15 
Damper Kegulators— 
*Curtis Regulator Co., Boston, Mass....... _— 
Die Makers. 
Avery Stamping Co., Cleveland................. 14 
Door Hangers— 
Taylor and Boggis Fdy. Co., Cleveland..... 20 
Drilling Machines— 
Universal Radial Drill Co., Cincinnati, O.. 12 
Huntington & Lunt, Cleveland ......00..+-+.. 15 
*Lodge, & pane Machine Tool Co., Cin- 


cinnati, O _ 
Ww. F. & John Barnes’ Co., Rockford, Ills.. 12 


Drop Presses— 








Prrerrerrrrrrrre ti tit ii eer) 


Williams, White & Co., Moline, Ill............ 20 
Engineers and Contractors— 

EB. H. Jones & Co., Cleveland.......cssseeeseee 18 
Elevators— 

L. 8. Graves & Co., Rochester, N. Y.......... 11 
Explosives— 

Hercules Powder Co., Cleveland................. 19 


Electrical Manufactures— 


leveland Electrical Mfg. Co., Cleveland — 
i Electric Co., Cleveland............scsess 12 
Elevator Buckets. 
Avery Stamping Co., Cleveland................. 14 
Emery Wheel Dressers— 
W. W. Brisben, Cleveland.................cccceceee 18 
Emery Wheel Machinery— 
J. Wendell Cole, M.E., Columbus, O., or 
Chicago, Il 
W. F. & John Barnes’ Co., Rockford, Ill... 12 
Engravers and Klectrotypers— 
Melipee. Electrotype & Engraving Co., 
0 ES ER As ES te 20 
Murray & Heiss, Cleveland...............scseseee » 7 
Union Electrotype Foundry, Cleveland... II 
Engines (Steam) 
Kilby Manufacturing Co., Cleveland.......... 
E. H. Jones & Co., C eveland.......c.cssescones 
Ruandier & Taylor Co., Indianapolis, Ind. 14 
The Westinghouse Machine Co., Pitts-— 
on UDINE Tn cots le necinahussansebaseiannee 
orthington Co., Cleveland 
mlb ee & Hardwick, Erie, Pa.. 
as. Leffel & Co., Springfield, O.... 
m Tod & Co., Youngstown, O... 
Skinner Engine Co., Erie, Pa.........0.....e000 


ARO Oeeeee Heenan eeeeeeeseeeseeeseeeeesseeeneee 








Engines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 
Pa. and Chicago, Til scssieniabssusubeaseueasebaneaass 18 
Van Duzen Gas Engine Co., Cincinnati, 
Ti caaaadeecasenennesdsncona ceqeoraeesanesonesneasensenescentess 18 


Engines (Hoisting)— 
John F. Byers, Ravenna, O.............:00ceeeeee 9 
Engineers’ Specialties— 


Crescent Manufacturing Co., Cleveland... 16 
*Curtis Regulator Co.. Boston, Mass......... _ 
Standard Regulator Co., Buffalo, N. Y...... 19 


Ejectors— 

James Jenks, Detroit, Mich...... eaaaunaiianaienne 12 
Fiue Cleanersa— 

Crescent Manufacturing§Co., Cleveland... 16 
For Saie— 

Foundries, Furnaces, Machinery, etc........ 16 





Files, Makers of— 
Reynolds Bros., Columbus, O 





A. & H. Gough, "Cleveland......... 
Forges— 
Bu ffalo ere ep. (ame, BE. Qh cc ctesieuss 
Cleveland City Forge & Iron Co., Cleveland > 
Foundries— 


Bowler & Co., Cleveland.............css0000 o & 16 

Fhe dona Boggis Found bate Gieveiand.. 16 
Curry & Co., Meadville, Pa..............cccsc0000 6 

Feed Water Heaters— 

Stilwell & Bierce Manufacturing Co., 
Dayton, O 





Armstrong Bros., Sprin — 

EH. Jones & Co.. Cleveland........ 

Cox & Morrison, Wheeling, W. Va 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich................00 « 2 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... — 
Galvanizers. 

Avery Stamping Co., Cleveland................. 14 
Gas and Gasoline Stoves— 

Schneider & Trenkamp Co., Cleveland..... II 
Hangers— 

S.C. Tatum & Co., Cincinnati, O............. 15 
Hard ware— 

W. Bingham Hardware Co., Cleveland. 16 & 15 

Geo. Worthington Co., Cleveland... 

Bronson Supply Co., Cleveland.....s0-....-- a 
Hydraulic Jacks— 

Philip S. Justice & Co., Philadelphia, Pa.. 17 
Iron and Steel Rooting— 

Sykes Iron Roofing Co., Niles, O............... 

a = > Iron Roofing Co., ‘Cambridge, 

Garry Iron Roofing Co., Cleveland... 





Standard Iron Co., Bridgeport, _ ee 19 
Thompson Manufactu ng Co.,Cleveland, 19 
W. G. Hyndman & Co.. Cincinnati, O........ 19 
*Merchant & Co., Philadelphia Pa............ 9 


Iron (Malleable)— 
Sweet & Clark Co., Marion, Ind................. 13 
Iron Ore, Bar and Pig Iron— 


Dalliba, Corrigan & Co., Cleveland............ 13 
Tuttle, opeMy & Co., Cleveland 





J. H. Outhwaite & Co., Cleveland 

tondit Fuller Co., Cleveland, _ ae 

Pickands, Mather & Co., Cleveland... 16 & = 

Husse & Pomeroy, Cleveland...ccsss. cessesee 13 

y Bg Be a ee 13 

Bibs os MN, Me OUI ins ce vsecsesscccseasesecsesesste 13 
Illuminating Apparatus— 

Keegan & Halpin, New York...........026.-0005 9 

Wheelock & Crichton, Chicago, IIl............ 10 
Lath Mills— ‘ 

D. S. Abbott, Olean, N. Y....... saesaniniakees ecocee 37 
Lumber— 

Martin & Barris, Cleveland................ ees 16 
Lathes— 

Shanes. May & Co., Cincinnati, O.......... 14 

H. L. Sh epard, Cincinnati, O.....00.....0cc000. 12 


*Lodge, & Davis Machine Tool Co., Cin- 
Ey ER ie bl + RS a Sea _ 
Lifting Jacks— 
F. M. De Weese, Chillicothe, O 
Mantels, Grates, Etc.— 
Conger & Collins Mantel Co., Cleveland... 20 


Manufacturing Sites— 


Chas. G. Eddy, Roanoke, Va2.............ccceese 10 
*Muncie Natural Gas Land Improvement 
NONE EU onan ccna cane dannin teteecensets - 
Mining Machinery— 
Webster, Camp & Lane Machine Co., 


Railroads— 

Time Tables, Etc............ erccccecec ces ccceese ecccesse 37 
Railway Supplies— 

oo ee AS AL) ee eoeee 10 


—— City Forge & Iron Co., Cleve- 
neta 19 





Forest City Machine Works, Cleveland..... 11 


Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland....... 13 
Steam Heating Apparatus— 

*Curtis Regulator Co., Boston, Mass......... — 
Steam Boiler Inspectors— 

Hartford Steam Boiler Inspection & In- 

surance Co., Hartford, Conn 15 

Type Founders— 

Franklin Type Foundry, Cincinnati, O... 9 
Steel Stamps and Stencils— 








J. H. Fleharty & Co., Cleveland.........0000..+. 16 
Saws— 

Detroit Saw Works, Detroit, Mich............ 14 

Peter Gerlach & Co., Cleveland................. 17 
Shapers— 

*Lodge & Davis Machine Tool Co., Cin- 

IIS Wisdts casasvarenscdastecuuieevctceseus (ochoneneces - 

Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland....... 13 
Sheet Steel— 


Standard Iron Co., Bridgeport, O..........c00.. 19 
Steel Castings— 
| ~canee Steel Casting Co., Philadelphia, 











mavens eiies 10 
semen of Sheet Metal— 

Avery Stamping Co., Cleveland..........0..000 14 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 14 
Twist Drills— 

Cleveland Twist Drill Co., = a Rakeesi 20 

*Standard Tool Co., Cleveland... ccecces 20 
Turnbuckles— 

oe City Forge & Iron Co., Cleve- 

peice tateNeLssaidisGiicseseees<sliuudislevextaketarevecesss I 

Central Iron & Steel Co., Brazil, BM issccces vi 
Tackle Blocks— 

Fulton Iron & Engine Works, Detroit, 

MINER sak dalla ables shit cod Gadidess esceateiceenses ices 20 

Water Columns— 

Reliance Gauge Co., Cleveland.................. II 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 12 
Wire Goods— 

*F. Powell & Co., Toledo, O........... sukasaweanee 
Wire Machinery— 

John Adt & Son, New Haven, Conn........... 9 
Wire Screens— 

E. T. Burrowes & Co., Portland, Me......... 17 
Window Ventilators— 

Theodore Bury, Cleveland ..........cccscsscsesseeee 9 
Wood-Working Machinery— 

Ps RR, GO, BE, Wovvviesccc cccsscccccaccscoes 17 

Frank & Co,, Buffalo. N. PERSE: 

Standard Mfg. Co.. Mt. Carmel , Il. 9 

Indiana Machine Werk, Ft. Wayne, Ind 

Egan & Lo., Cincinnati, __ eae earmmitahlta . : : 

For Sale. 


te’ OF DUNN’S HOISTING MACHINES, 

with over 4o feet ofchain. Good as new; 
capacity, 600 lbs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 





AKTON, O....ceserceseererseees 14 
Machinery (Foot Power) 
W. F. & John Barnes’ Co., Rockford, Il... 12 
Machine Shops— 
Webster, Camp, & Lane Machine Co., 


MTOR, Cirscosnassasccsscncesosescvonnenasensessbececesece 16 

Machinists’ Tools and Supplies— 

Parkin & Bosworth, Cleveland............ 16& 20 

Garvin Machine Co., New York........ eececcens 13 
Office Furniture— 

Burgess & Fish, Cleveland................ soccecee 17 
Oil Fuel Process— 

Aerated Fuel Co., Springfield Mass............ 15 
Patents— 

Osborne, & Co., Cleveland.........ccccccsesccceeees 16 

*Thos. P. Simpson, Washington, D. C...... —_ 
Plumbers and Steam Fitters— 

Parker & Meikle, Cleveland...............sses00 II 


Power Hammers— 
Philip S. Justice & Co., Philadelphia, Pa., 17 
Pumps (Steam)— 


E. H. Jones & Co., Cleveland............... cocoee 38 

Laidiaw & Dunn Co., Cincinnati, O.. - 18 

Hamar Foundry & Machine Co., ‘Hamar, 

eieentvasuaseeaasteneaganhsapenesnasunaenaanauansania ie aA 8 

Rumsey & Co., Seneca Falls, N. Y............ 9 

Van Duzen & Tift, Cincinnati, O............... 13 
Pipe Coverings— 

A. Wyckoff & Son, Elmira, N. Y.............. 12 
Planers— 


Parkin & Bosworth, Cleveland............s0000. 20 
Post Hole Augers— 

*J. H. Osborne & Co., Union City, Ind...... — 
Punching and Shearing Machine— 

Williams, White & Co., Moline, I1l........... 20 
Pulleys— 


Geo. Worthington Co., Cleveland ............ 
8. C. Tatum & Co., Cincinnati, O...... 


Printing Inks— 





Ault & Wiborg, Cincinnati, O.................. 9 
Paint— 

Iron Clad Paint Co., Cleveland........... eccccse 32 

Nubian Iron Enamel Co., Chicago............ 18 


Perforated Sheet Metal— 


Harrington & King Perforating Co., 
I Fae aindsinassnsnssscnntospiace cadauaeeabaatease 9 


Rolled Steel— 
Wilmot & Hobbs Mfg. Co., Bridgeport, 
Conn 20 








Don’t be Deceived. 
ll ineey The Cyclone Steam Flue 
Cleaner i is the only Cleaner 


made giving steam a spiral 
motion the entire ——- of the tubes. 
CRESCENT MFG CO Cleveland, 0. 


ATENTS 3 & CO., 
Patent Attorneys, 
29 Euclid Ave., 


Cleveland, O. JU. § and Foreign 
Patents Procured, ‘Patent Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, 3nfringement 
and Title of Patent Send for 
pamphlet. 


Keep a Record of Your Insurance 












By ordering one of our Improved 


Expiration Registers. 


Blanks for all the essential points of each 
policy. 


ONLY 50 CENTS (Postage paid). 


Sample leaves sent on 
Address 


Will last for years. 
application. 


The Cleveland Printing & Publishing Co., 


Cor. Wood and St. Clair Sts., 


CLEVELAND, 0. 





CLEYELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


VHE HOTCHKISS & UPSON CO., Manuf’rs. 
oor Machine, Plow and Elevator Bolts, Coach 
ews. 














Carriage Bolts. 
VHE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 











Coal, lron and Ore. 


CKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 











Foundries. 


OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kindsofcasting. 9 Winter. 
FFX\AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65to73 Central Way. 














Hardware and Iron. 


M. BINGHAM HARDWARE CO., THE, 

\ \ Hardware, Iron, Nails and Metals, 148 
and 150 Water St. 

NLEVELAND ROLLING MILL CO., manu- 

facturers of Steel and Iron Wire and Steel 








Tire. 








Hardwood Lumber. 


ARTIN & BARRISS, dealers in all kinds 
of Hardwood Lumber. 130 Central Way. 











Machinists’ ? Supplies. 


Paes & BOSWORTH, 9 and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Stee] Stamps and Stencils. 


{LEHARTY, J. H. & CO., Rubber Stamps, 
Seals, Stencils Automatic Check Pnnches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


CNEIL, J. C. CO., Steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing prompt- 
ly executed. 
W EBSTER,CAMP & LANE MACHINE CoO., 
Founders and Machinists, 12 Main st. 


























Alliance, O. 


LLIANCE STEAM BOILER WOKS, Wm. 
Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 











Meadville, Pa. 


URRY & CO., general jobbers in Castings 
of all kinds. 











Youngstown, O. 





NTERPRISE BOILER CO., Steam Boilers, 
Stacks, Sheet Iron and Plate Work, Oil 
and Water Tanks. 





Indiana Machine Works, 


FORT WAYNE, IND., 
Builders of 


High Grade 


WOOD-WORKING MACHINERY 


Of Modern Design. 





CLIPPER, PLANER, MATCHER AND MOULDER. 
Machinery for 
PLANING MILLS, 
SASH AND DOOR, 
FURNITURE FACTORIES, Etc. 


Also make a specialty of light Gray Iron 
Castings and Mill Supplies. 


Prices and Circulars Cheerful'y Furnished. 














GIANT 


| Jnl \| 














Y*BICYC 


LE 
st Z4IN- er = Mave 
ADJUSTABLE IN EVERY aM 


CATALOGUE DESCRIBING OUR FULL LINE 
OF WHEELS SENT ON APPLICATION. 


LOZIEREYOST BIC i6-C © 


TOLEDO, Onilo. 
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‘THe IRON Trapp Review. 








STLYE, 
& C0. 


We allow One Dollar to every purchaser 
sending us this advertisement. 





erger gC FASEYS 
iti 


THE MANUFACTURES AND PRODUCTS. 
OF THE UNITED STATES, e 


mprises EveryArticle madeinthis @ 
Country “Indexed and Classified -and @ 
under each article the names and addresses @ 


of? 
THE BEST MANUFACTURERS. @ 


© mplete in One Royal OctavoVol.of over 1000p. @ 


& Frice inCloth,§5. in Leather$7. @ 
® INDISPENSABLE . 
@ toBuyers of Articles inalllines and @ 
e Invaluable_as 4 Statistical work. e 


e@ - Orders received at office ofthis Paper- @ 
ee2@e@2e0000000000000089 





wikR:E 
SCREENS 

















FACTORIES 

A aaie min ARE THE 
HHH r LARGEST 
eS WORLD. 














Our Improved Window and Door Screens are 25 years 
in advance of ordinary kinds. They are made of 20 kinds 
and colors of wood (beautifully finished), specially fine 


black enamelled wire netting and handsome hardware. 
Our Window Screens slide like a sash, and may be used 
at top of window as well as lower part. We have 
screened more than 10,000 of the best houses of 36 states. 
Do not disfigure your house with cheaply made Screens. 
We sell direct to owners of houses at lowest wholesale 


prices, If you want to buy Screens and will write us 
number neéded, and mention this paper, we will send 
you our catalogue, samples, prices and directions. 


E.T. BURROWES &CO., PORTLAND. MB* 








BURGESS & FISH, 


DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 

Repairing and Cleaning a Specialty. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 


FOR THE BEST AND 





jowest PRICED 1 
GANG A rr 
D.S. ABBOTT, OLEAN, 


Please mention this paper. 


ADDRESS 











TRAVELERS’ RECISTER. 


Standard Time. 
Mt. Vernon & Pan Handle Route. 


C., A. & C. Ry. Co. Arrive. Depart. 
Akron, Col. & Cin. “Flyer” 540pm 810am 
Akron, Col. & Cin. Night Ex- 

QUOD Bai sissies cectis sesscsuresineces 7ooam S8oopm 
Akron, Col. & Zanesv’e Ex...1250pm 1o5pm 
Akron & Orrville Accom......940am 325pm 

The 8p. m. train runs daily. Elegant Pull- 
man Palace sleeping cars attached. All other 
trains daily, except Sunday. 


Erle Rallway. 
Depot, South Water Street and Viaduct. 


Arrive. Depart. 
N. Y. & Pitts. Express....... ts 38am *825am 


Fast N. Y. & Pitts. Express*io 55 a m oo pm 
Mahoning Accommo......... 40am 
Pittsburgh Express............ iS 25pm 
Youngstown Local............. o5am 
Mahon’g div. & Pitts Local *I140am 
Mahoning Val. Accom........ t430pm 
Pittsburgh Express............ I20pm I1lopm 
New York Express............. 0) MR. ssssatoesses 
*Daily. tDaily,except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Rallroad. 


(Standard Gauge.) 

Depart for— 
Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., “5:45 p. m. 6:20 p. m. 
Bedford—6:50 a. m., 11:10 a. m., 1:30 Pp. m., 3:00 

Pp. M., 4:40 p. m., *5:45 p. m., 6:20 p. m. 10:35 

m 


p. 

Newburgh—6:15 a. m., 6:50 @. M., II:10 &. m., 1.30 
P. M., 3:00 p. M., 4:40 p. Mm., *5:45 p. m., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 


Zanesville and Coshocton —10:30 a. m.,6:30 p. m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. m., 10:30. m., 2:35 p. m., 6:30 p.m. 
Bedford—6:oo a. m., *8:10 a.m.., 10:30 @.m., 1:05 p. 
M., 2:35 p. M., 4:15 p. M., 6:30 p.m., 7:10 p.m. 
Newburgh—6:00 a. m., 7:15 a. m., *8:10 a. m., 
10:304. M., 1.05 p. M., 2:35 p. M., 4:15 p. m., 
6:30 p. M., 7:10 p. m. 
Trains marked * run daily. 


Valley Railway. 


For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 
Depart. Arzive. 
Valley Junction Mail......... 745am %25pm 
Marietta Express............... fi1isam  {225pm 
Valley Junction Express... *415 pm *10 25am 
Cleve. and Canton Express *7o;pm {820am 
*Daily. ftDaily, except Sunday. 

Wm. THORNBURGH, R. A. CARRAN, 

Gen. Manager. Gen. Pass. Agt. 


Cleveland, Lorain and Wheeling. 
All trains arrive and leave the Union Depot 


as tollows: 

Depart. Arrive. 
Wheeling Express................ 645am 655pm 
Chrichsville Express............ 400pm g20am 


OscaR TOWNSEND Gen. Mang’r. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 








Depart. | Arrive. 
For Pittsburgh, Balti- 8 coam| ds525am 
more, Wsshington, Phil I 05pm] 12s0opm 
adelphia and New York.) di1 opm) 635pm 
8coam| I250pm 
Wheeling and Bellaire. 1o0o5pm| 635pm 
PEE WE Dri vniicterceses 
Alliance Accom. ........... | 325pm| 940am 
Ravenna Accom............- 50pm] 825am 





d Daily. *Except Saturday. Other trains 
except Sunday. 





—THE— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 


Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 


A. T. WIKOFF, W. K. RICHARDS, 
Pres. and Gen. Mgr. P&T. 4. 





For Sale. 


—_ONE——_ 
Harlow Lubricator. 


Brand new. Cheap. AddreSs, 


LUBRICATOR, 


Care IRON TRADE REVIEW. 








FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 

13 ives sHorter BETWEEN 13 
Fort Wayne. and: Indianapolis, 
Than any other Route. 

DD MILES SHORTER AND QUICKER 22 
BY THREE HOURS, BETWBEN 


Louisville and Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of conne:ting lines, 
East, West, North and South. 


GEO. W. SAUL, W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt, 


FORT WAYNE, IND. 

















“THE BECKMAN” 
-204°SUPERIOR-ST. cy, 


CEVELANY” 








JUSTICE’S 


“Reliance” Hydraulic Jacks, 





10, 15, 20 and 30 Ton Capacity. 


Broad Base and Ground Lift. Lowered by 
thumb screw. Best in the market and 
do not easily get out of order. 


PHILIP S. JUSTICE & CO., 


PHILADF¥LPHIA, PA, 




















PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The ple’s favorite route I ween, { 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 

E. HOLBROOK, A. E. CLarRgE, 

Gen’! Supt., G.F. 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 








om * 








Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. RoBrnson, Receiver, Jno. J. ARCHER, 
Columbus, O. Gen’! Pass. Agt 


THE MOSHER 
Lifting Jack, 


—1N— 


Ranging in capac- 
ity f om 


6 to 20 Tons. 


F. M. DE WEESE, 


Manufacturer, 


CHILICOTHE, Ohio. 











THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—TOo— 


New York, Boston 
} and the East. 


The shortest and 
quickest Route to Pitts. 
cara Washington anc 
Baltimore & the South 
east. 


New Central Depot So. Water St. and Viaduct 








Depart. 
No. 62, Accommodation.............++.00+++ t 605 am 
No. 72, New York Express............s0000+ 8ioam 


No. 72, Fast Pittsburgh Express....... *8icam 
No. 64, Fast Pittsburgh Express.........% 300 pm 
No. 66, Mantua Accommo ................. *420pm 
No. 68, New York Vestibule Limited.* 8 30 pm 
No. 70, Pittsburgh Local Express...... *11 25am 
No. 74, Pittsburgh & Youngst’n Ex...f11 00 pm 


Arrive. 
No. 65, Fast New York Express......... *l015 am 
No. 61, N. Y. & Pittsburgh Express...* 715a m 
No. 71, abe ener ag TIBOR ivtecsevesessees t 210pm 
No. 67, Pittsburgh Express................. "1245 pm 
No. 63, New York Express................ *650opm 
No. 63, Pittsburgh Express -* 650pm 





No. 69, Pittsburgh Local Express...... 

No. 73, Mantua ACCOMMO...........0ce000+ 720pm 

No, 75, Pitt burgh & Yorngst'n Ex...¢ 255am 
*Daily. tDaily, except Sunday. 


Baggage checked through to all points East. 


Through tickets and information regarding 
the route can be obtained at office, 141 Superior 
street, and at Depot N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 

A. M. TUCKER, Gen. Supt., Cleveland, O. 


L. P. FaRMER, Gen. Pass. Agt., New York 

W. C. RINEARSON, Ass’t G. P. A., Cleveland, O. 

M. L. Fouts, m4 Pass. and Ticket Agt., 141 
Superior st.. Weddell House, Cleveland, O. 


Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 


BETWEEN 
TOLEDO 
—AND— 
Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 


BETWEEN 


Toledo & Marietta. 


Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 








Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. BLA, 


as. M. Hatt, 
Traffic Manager. 


J 
Gen’! Pass. Agent. 





ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 


Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter aud Leon- 
ard streets. 


Cleveland, O., U. S. A. 






































Tem Iron Trapp Review. 



























All the Ho hoy, bat Ergily to to Genge e with Int eable Parts. 


STIS WESTINGHOUSE ee 


ucklé, Jr. & Co. 


HIGH FUEL DUTY AND SIMPLICITY. PHILADELPHIA, 608 Obnatan 
13 Sizes In Stock. ST. LOU $8 eer { Fairbanks 
STANDARD. ‘Sis0n 6. KANSAS CITY, 812 Union Avente, urban 
3,000 in use in all parts of the Civilized World. PINE BLUFFS 8A ema 4 5 +t 
2 SAL FAKE. CITY, 259. Main St. 
JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. BUTTE, MONT. ’ E.G } Mach 


er thastaied Galocse” MMM Tb we) AT Le] 





a ranite St. 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & 


Imp. & Mch. Co. 
E. James & Co, 


eee |e WeESLINShOUSe Machine LO pve eee ets 








WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton Biast Furnace Engine. 




























Hydraulic Cranes and Accumulators. 
&@” Heavy special machinery generally. Send for illustrated catalogue. 





tati 
STEAM ENGINES, 2p" Ponabie and Semi-Portable 
3 to 26 Horse-Power. Illustrated pamphlet free. Address 


JAMES LEFFEL & CO., 


300 Lagonda Avenue, - - SPRINGFIELD, O 








HEADQUARTERS 


—FoR— 


WOOD SPLIT PULLEYS. 


A large stock of the 


Milburn, 


Best in the Market. 


Engines and Boilers, Shafting and Hangers, 
Mill Supplies, Etc. Estimates given 
on Electric Light Plants. 


THE GEO. WORTHINGTON CO., 


59 and 61 St. Clair Street, 
CLEVELAND, O. 





DERRICK POWERS, 
DERRICK FEET, 





General Machine and Foundry Work. 


aX, o. MARIETTA, 0. 








Ko 
9 Eee ENON Noms 


yt \Sand BOILERS 


CRIE, PENNS® 

















OVER 34.00 IN USE. 


Manufacturers of PORTABLEM@STATIONARY 


i> ENGINESBOILERS 


SEND FOR CATALOGUE. 
Ha NEW YORK and NEW ENGLAND OFFICE: 
~—- €.R. VINCENT & CO., (5 Cortlandt St., N. Y. 





DESCRIPTION 


€ °Seresbien’ ) CINGINNATI,O.( “SSR ESEke 3 





Otto Gas Engine Works, 


Philadelphia. 
SCHLEICHER, SCHUMM & CO.,{ Enicccc” 
Horizontal OTTO Gas OTTO 
Vertical O TO Gas Engines 
Combined OTTO Gas Engine vues. 
Combined OTTO Gas Engine Dynamos. 
SIZES: 1, 2, 4. 7, 10, 16, 26 AND 60 HORSE-POWER. 


Twin Cylinder OTTO Gas Engines. 





MS? epuSSES, just ll 


Roof 


oes phen 


1LERS =." Malone: R° pLER- WORKS: ” 


ROLLING MILL WORK. | 


Obes tance &CO.YOUNGS TOWN, O. 





BONNELUS 
rong 
IPOn ame 


Bné uu 


Bonnell’s Nubian 


IRON - ENAMELS. 


The most complete line of Blacks for iron ever offered 
the trade. Put up in all sizes, from '%-pint can, with 
brush for home use, to 50-gallon barrels. Of all grades, 
from the cheapest dipping black to the finest bicycle 
enamel made. 


THE NUBIAN IRON ENAMEL CO., 


Sangamon aud Jackson Sts., Chicago. 








EH.JONES &CO., 


223 and 226 River St., CLEVELAND. 0. VAN DUZAESN 


ENGINEERS > CONTRACTORS, | GAS * Oh ENGINE 


| ENGINES, PuMPs, BOILERS, HEATERS, 
AND PIPE FITTING. 


OPERATED with COAL 

and OTHER MANUFAC- 

TURED GASES AND 
GASOLINE. 





W. W. BRISBEN’s Patent Emery Wheel 
Dresser, Malleable amend White 


Hard Cut- 
ters, Brass 
Beari n gs. 
Warranted 


Price $3.00. CLEVELAND, OHIO O §&. 4. 


RELIABLE AND 
ECONOMICAL. 














VAN DUZEN 
Gas & Gasoline Engine Co. 















Fully Warranted 


wre 





‘Tem Iron Trapp Review. 








IRON & 2 TEEL ROOFING. 


[ANUFACTyp 





CINCINNATI 
=OHIO= 





CORRUGAT EE IMPED SIPIN CEILING ETC” 


» W.G,HYNDMAN & G 





Soft Steel Plates and Sheets, 


CORRUGATED ROOFING 








BRIDGEPORT, OHIO. 





. Galvanized Iron. Patented Leveled Sheet. 

THE STANDARD IRON COMPANY, 
’ rTromRN EU CES LES. 
\. 








” eS Wrought iron open hexagonal tapabuckiee. The only buckle made that has 
RY 4 a perfect wrench Made from charcoal 

) 4 hold. —~ iron. 

. |) THE CENTRAL IRON & STEEL COMPANY, 
.Y BRAZIL, IND. 


a@Sole Manufacturer. 


PRESSED WROUCHT IRON OPEN TURN BUCKLES. 
BEST 


AND 
OGOHEAPEST. 
The list retail price of this Buckle {s less than one-half the wholesale 


price of inferior good¢s when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & !RON CO.. CLEVELAND. OHni0O. 








Lo Sage ie ie liad eee 
iced: eterna es 


vt S 

























W * CUPDLAS, FORGES, "FURNACES &c. << 
(A TXHAUSTERS, STEAM FANS. iy: 














® REDUCING VALVES : 

“ ‘ 
Pum f REGULATORS: 
Oi Pumps, VALVES, 





















ETC: 
al LY 

\ 

. 

ed 

th 

le 

INT ZR Stamp before ablast. | blast. | Fragments after a blast. 
INE C. STRONGEST and SAFEST EXPLOSIVE 
ian = EXnow nm to the Arts. 

7 = POWDER, FUSE, CAPS, 
ND ‘ Electric Mining ‘Gods. 
CAL. = aR Ro ou iE =, AND ALL TOOLS FOR STUMP BLASTING 

inted HE GREAT STUMP SND ROC FOR SALE BY ee 

vine 6 ANNIHILATOR. HEROULES Jy ae, hes Cleveland, Ohis, 
ati, O s. W. WILLARD. Manager,, 













CORKUGATED IRON 


Seven sizes of Corrugations---Straight or 


Curved. Wewant to mail you the Finest Roofing 
| Catalogue ever published. | 


THOMPSON MPG CO., Cleveland, 0. 


New York Office, H. C. Mechling, 81 and 83 Fulton street. 

Kansas Citv Office. A S. Chamberlin. 710 Wyandotte streeet. 
Chicago Office, J. W. Ross, 123 Dearborn street. 

St. Paul Office, Charles Nelson, Corner 6th and Wacouta st re. 








‘ 
GARR YS 


GARRY 1RON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
fron Roufing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
tron Ore Paint and Cement. 

Iron Frames for Roofs and Buildings. 


No. 152 MERWIN ST., CLEVELAND, OHIO, 
S@ Send for circulars and price list To A 


CAMBRIDGE ROOFING CO., Cambridge, O.. 


Manufacturers of 
Plain, Rolled, Crimped 
Edge, Corrugat and Bead- 
= Roofing, Siding and Ceil- 
ng. 
PURE STEEL A SPECIALTY. 


@@ Send for Descriptive 
Cataloene 


CORRUGATED 








a oe 


CROWLS PATENT STANDING 


STE EE 


ROOFING 


SEAM 








All my Iron 
and Steel is re- 


SYKES’ 
IMPROVED 


| Classes of 
buildings. 7 

Easy put on, : 

SYKES IRON ROOFING co., NILES, OHIO. 


Send for Circular and Price List, and mention this paper, 


dwg1lvNNywod 
















@ HERE IS YOUR CHANCE. 


Can any one make better club rates than the following? 


Per Year. 
Scribner’s, Monthly, with IRON TRADE REVIEW, $4 50 
Century, _ aid : _ 5 50 
Cosmopolitan, . ss = m 3 50 
St. Nicholas, ” - os “ 4 50 
Frank Leslie’s Popular, _ es cs % 4.50 
Frank Leslie’s Budget of Wit, “ aa “ ws “ 4.00 
Frank Leslie’s Pleasant Hours, . - . “ 350 
Life, Weekly, “ “6 ‘“ “a 575 
Texas Siftings, “ “ “ “ “ 3.00 


Send your subscriptions to the 


CLEVELAND PRINTING & PUBLISHING CO., Cleveland, Ohio. 
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PATAPRIL 30.78. 





NE 
NWN 


NO IRON 








ply you, address 


N 


SJ TRACK 


THE KIDDER suioe oon HANGE 


REISSUED JULY 8, 73. 
wl 


SS 


ECTION 
OF 


RAIL. 


Cannot be thrown off the track. 


Can be put up in less time, runs with less noise 
and as easily as any other Hanger made. 


Ask yoine febter for them, and if he] cannot sup- 


R, 









si, 










The Taylor & Boggis Fdy. Co., 





STILWELL’S PATENT LIVE STEAM-FEED WATER PURIFIER. 


(HORIZONTAL STYLE.) 







> ie 
Removes all Impurities. Entirely Prevents Scale in Steam Boilers. 
CATALOGUE ON APPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 





CLEVELAND, OHIO. DAYTON, OHIO. 
Oo L; DD RELIABLE A NEW INVENTION. 
on (See. SURE GRIP STEEL TACKLE BLOCK 





SMAMOOLR WORLD . 


SEND FOR CATALOGUE. (lor. Lake 


Ps 


CLEVELAND TWIST DRILL CO., 


a Kirtland Sts,, Cleveland. 0 


a 
= 






WRITE FOR DISCOUNTS. 








HALF THE COST of hoisting 
saved to machinists, builders, con- 
tractors, butchers and others. Ad- 
mitted to be the greatest improve- 
ment ever made in tackle blocks. 
The cheape tin the market. Sent 
on trial. Write for catalogue. 


Fulton tron & Engine Works, 
17 Brush St., Detroit, Mich. 
Established 1852. 





The Kilby Manufacturing Co., 


CLEVELAND, 0. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country. 

We are now prepared and have 


*d facilities for — Foundry and 
= Machinist work o 


every descrip- 
tion. Shall be glad to furnish 
estimates on application for En- 
gines Boilers and other heavy 


machinery 








THE 


CONGER & GOLLINGS MANTELCO. 


Wood Mantels, Tiles-and Grates, 


C. H. PRITCHARD. 


CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 


217 to 223 Euclid Avenue, CLEVELAND, 0. 





Gray Planers 


24’, 26’, 32’, 36’, 42” and 56”. 


Any length of bed. Address 


Parkin *& Bosworth, 


CLEVELAND, OHIO. 









REYNOLDS BROS., 


MANUFACTURERS OF 


§ Hand Cut Files 


AND RASPS. 


We solicit the commercial 
trade only. 


133 & 136 N. Water St., 


COLUMBOUS, OHIO. 





Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
market. Send for price 


Viet 








C LI eS FE, AUST & CLARK 


LECTROTYPE 





Beek NCRAVING CO. 





TUSrics HAMMER. 


Williams, White 
&co., 
Moline, Illinois 


MANUFACTURERS OF 


DROP PRESSES. 


The Forging and Bend 
ing Machine, 


The Bullidoze: 


DOUBLE AND SINGLE 


Punch and Shears, 


THE IMPROVED 


Justice Soring Hammer. 












The Hart or Detroit 


Emery-Corundum 


WHEELS AND MACHINERY, 
J. WEN DELL COLE, M.E., 


Box 152, CHICAGO. ILL., 
or Box 84 COLUMBUE, O. 





THE WILMOT & HOBBS MFC. CO., 





BRIDGEPORT, CONN. 


Plain and Lock 
STEEL, BRASS and COPPER 





MANUFACTURERS OF i _ 


COLD ROLLED STRIP STEEL | 


SMOOTH SURFACE AND EVEN G..UGE, 






Seamed 
TUBING to ORDER. 


= 








Cold Rolled Strip Steel furnished in long coils or cut to lengths and sheared to exact 
widths when desired, in tempers adapted to requirements. Also C. R. Spring Steel. 


Please mention this paper. 








Manufacturers of 


TAPER SHANK DRILLS , 
Straight Shank Drills, 
Machine Bit Drills, 

Screw Driver Bits, 
Bit Stock, 


The STANDARD TOOL Co., 


CLEVELAND, OHIO, 
INCREASE TWIST DRILLS, &c., 
















Sockets, 
Hand and 
Shell Ream ers, 
Standard Cauges, 
Milline Cutters and Special 





Tools, Morse Taper Reamers. 


—— Standard Patent —— 


Twist Drill Grinding Machine. 


New York Office, 33 Chambers Street. 





water valve isa 1 
RESTART AUTOMATICALLY if feed is broken. 


25 to 135 and 160 
The working parts are interchangeable and can be 
taken from Injector without any tools or breaking con- 
nections. 


ture. 





= USE THE 'BEST. “Se 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 


A Thoroughly Reliable and Simple Boiler Feeder for Station- 


ary, Marine and Portable Boilers. 
POINTS TO BE CONSIDERED. 


They have Mee’ | two VALVEs to operate, only one after 
justed. They require no watching, as they 

They lift 18 to 
20 feet, and hot pee don’t affect them. They work from 
S$. pressure on water at natural tempera- 


Send for circular, price list and discount. 


PENBERTHY INJECTORCO. 


DETROIT, MICH. 
Cc. H. PRESLEY & CO., Agents, Cleveland, O. 
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